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Pickling 

Your 

Catch 

Some old-fashioned 
recipes for 

preserving game fish 
tliaf are delicious, 
economical, and simple 
to follow 

By JAN THORNTON 

OUTDOOR UFK 

April 1945 

F ISH PICKLING has ninny point n to 
ltd credit, especially at present when 
food scarcity makes preserving al- 
most n duty. To the sportsman, the 
pickling of his catch has many ad- 
vantages. Along with being a money 
saver, the process Is so simple that It 
can be performed right In camp. And 
to have one’s favorite game Ash served 
In lino style In I he o(T season Is a real 
treat for any fisherman. 

Salmon, lake trout, pickerel, pike, cat- 
fish, grouper, carp, eels, perch, lake 
herring, whiting, sturgeon, and buffalo 
are the most popular fish for pickling. 
Ordinarily It Is best to use dty-mented 
fish. H.H they will absorb more pickling 
solution. This would Include such fish os 
"trlped bass, red snapper, and pollock. 
Improvements In pickling solutions, how- 
ever, have innde it possible to pickle 
practically any and all 
food fish — including 
shellfish. 

Following Is a recipe 
for pickling fresh-wa- 
ter fish (including cat- 
fish) which will fake 
care of 10 Ih. of fish: 


Copyright €> 1988 

CAN Till COMING DAKK ACE 111* PREVENTED? 
1111 DICTATORSHIP 
or nil- IN I I I I ICENTSIA 
1>\ KURT SAXON 


Throughout history the Power Elites have usually been the lulers. Iho merchant 
class and the clergy. The rulers want subjects, taxpayers and soldiors. The 
merchant class wants customers and laborers, preferably cheap labor. The clergy 
wants worshipers and contributors. 

So the rulers want power. Iho merchant class wants wealth and the clergy wants 
reverence. Power, wealth and reverence are all basic survival mechanisms. From 
the Prime MMster lo the village Mayor, rulers are guaiantced the best that their 
level ol llie system has to oiler. I he same goes lor Uie industrialist down to the 
owner ol llie country store and from the Pope down to the preacher in the country 
church. 

Civilisations are built by hardy, htellgent people. II only hardy and intelligent 
people were allowed lo reproduce, a civilization would never die. It would only 
grow, through science, technology and wisdom. 

Unfortunately, there has always been an underclass to prevent real progross. 
As a civilization grows, an easier environment provides the moans to survive 
where the underclass could not Imve survived belore. I laving more children, on 
average, than Uie liardy and intelligent. Iho underclass outbreeds their betters, 
swamps tlie system and Uie civilization collapses. 

But why didn’t the Power Elite limit Iho population of the underclass? In the 
beginning ol Uie civilization, the rulers were strong; they wanted power to build and 
grow they were creative Tliosc ol the merchant class were creative, also in a 
social sense They wanted to produce the best so that their culture would be 
superior lo other cultures Tlie clergy wauled a strong people led by a strong god. 
The religion was based on strength and purpose lor the culture as a whole 

Alter Uie civilization was well established, the Power Elite, usually hereditary, al 
least by class, was less hardy and intelligent than the Power Elite ol previous 
generations. This is because less aggressiveness is needed lo control a more 
accepting populace 

But as ll*o civilization gr ew with an accumulation ol knowledge and skills, so did 
the underclass grow in numbers Whereas the women in the Power Elite always 
had knowledge ol birth control and abortion, women ol the underclass were 
discouraged by the Power Elite from limiting their births. 

Tlie Power Elite has always had a vested interest In mote citizens. As already 
stated, tlie rulers wanted subjects, taxpayers and soldiers. The merchant class 
wanted customers and laborers and the clergy wanted worshipers and 
contributors. 

As the quality of the Power Etile degenerated, so did the quality ol the 
underclass. Tlie underclass had as many children as biology allowed. Since less 
intelligence was needed to survive, sexual selection was seldom made on the 
basis of the ability of the male to provide or the female lo nurture. 

So. in lime, the civilization was headed by sell-serving incompetents and not 
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Vinegar 

(distilled)* 

2qt. 

Water 

l'A qt. 

Allspice 

1 1*7. 

Red pepper 

1 07. 

White pepper 

1 OZ. 

Mustard seed 

I 07. 

Bay leaves 

07. 

Onions (sliced) 

tt lb. 


•Do it ot use fruit or cider vinegars or 
your plcMed fish may acquire « foreign 
taste. He sure to use fresh spices- whole 
ones If possible. 

C'lcnn fish carefully, 
all In, remove back- 
bone, mul cut Into 
overage nerving por- 
tions. Soak for 1 hour 
In a brine of 1 cup salt 
to I gal. water, to re- 
move blood. Hove a 
clean earthenware 
crock ready (do not use metal or wood) 
large enough to accommodate amount 
of fish to be pickled AftPr draining fish, 
pack It carefully In the crock (always 
pack pieces on end), then cover them 
with a saturated salt -solution brine. This 
brine Is made by placing n fresh egg nt 
bottom of water ami pouring In salt 
until egg Hants (90 degree brine). 

I/cnvo fish In this brine for 12 hours, 
then rinse In fresh water. Cleon crock 
thoroughly of alt brine sediment. The 
fish Is now ready for packing. Grind anil 
mix all spices, sprinkle a small amount 
on the bottom of the crock, then pack 
In a layer of Ash. Place a layer of sliced 
onions on top of flsh Repent this 
process, sprinkling eneh layer with small 
amount of mixed spices, and garnishing 
with onions, until the crock Is filled to 
within a forefinger of the top. 

Cover fish with l part wnter to 2 parts 
vinegar, mixed beforehand. Add a small 
piece of alum. Place crock over Arc and 
boll slowly. When fish can be pierced 
with a fork easily, remove from fire 
and cool. If pickling In dono at camp, 
the conked flsli can be stored In a cool 
dry place, and later taken home and 
packed In pint preserving Jars. But he 
sure that the camp crock cover Is kept 
weighted down with stones. 

I>o not put fish up In Jars of more than 
J-pt. size, and remember that a Jar with 
a wide mouth and short neck will make 
It easy to pack the fish upright. The 
vacuum or self-sealing mason Jar la best 
for flsli preserving. Never pack llsh in 
n Jar with an all-metal cover, or In (lie 
zinc screw-cap type with porcelain lin- 
ing, ns the possibility of spoilage and 
food poisoning Is very great. The glass- 
top mason Jars nre second-best to the 
vacuum-sealed ones, and may be safely- 
used. 

To pack flsli In Jars, remove from 
crock, and do not throw away the 
vinegar solution. To each Jar add a 
few pinches of fresh spices and two bay 
leaves. Place a slice of lemon against the 
Inside wall of the Jar, and two slices of 
onion on top. Strain the vinegar solu- 
tion and pour the clear liquid over the 
Ash. Close Jars tightly. If stored where 
It’s cool and dry and dark, these pickled 
Ash will keep for from 4 to 8 months. 
The quality of the fish and the pickling 
Ingredients will determine the goodness 
of the finished product. 
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only overpopulated, but swamped by tbe simple-minded. Ur ot the Chaldees, 
Babylon. Egypt. Greece. Rome. Constantinople, etc.—. Overpopulation and 
down-breeding 

The Soviet Union is a good example tor our time. Most ot the Third World 
countries, propped up in their Itopetessness by the industrial nations over the last 
several decades are hardly worth fitting into the pattern. The U S. and Western 
Europe do tit the pattern and their fall will put a finish to world civilization as we 
know it. 

The collapse of world civilization is a mathematical certainty. Around 1850. for 
the first time in liistory. world population reached one billion. Only 80 years later, in 
1 930. it doubted to two billion. 1 lion by 1 9/5. only 45 years, it doubled again to lour 
billion. Now. in 1999. it is over 6 billion. 

Our species lias become a plague on the land. It threatens nearly every other 
Species worse still the lack o( selection has caused down-breeding which has 
overrun the Eartli with mediocrities at best and idiots at worst. Nearly 50 million 
Americans are functional illiterates. Also. 30% ot American births are illegitimate. 
In I960 it was only 5%. 

America lias 36 million Welfare recipients and 44 million on Social Security. 
There are about 20 million Federal retirees. Counting prisons, menial institutions, 
etc . the U S has over 100 million social dependents, called "Entitlements" out of a 
population ot 270 million. The rest ot the developed countries are worse oil. The 
third World systems are hopelessly dependent on us. doomed after our fall. 

Many who have a vested interest In our system deny the consequences of 
overpopulation and down-breeding aixt sorre even deny overpopulation and down- 
breeding. ns such I hey cilo technological, economic and scientific progress as 
proof that all the worlds problems can be solved with the proper application ol 
existing knowledge. 

Tlie main theme ol Rush Umbaugh, lor instance, is that our system is sound. It 
just needs reprogramming to bring it back to the health ot the Leave It To Beaver", 
'Father Knows Best' era ol ttie 1950 s. But in the 1950’s the population ol the U.S. 
was around 140 million and the average I.Q. was ten points higher than today. 
There were lew social dependents and. as stated eat tier, the illegitimacy rate was 
only 5% as oi»posed to nearly 30% today. 

rimer Pended, nt his book. ’Why Civilizations Self-Destruct", wrote, "In our own 
civilization we see a lessening ol the struggle tor sutvival. Welfare does away with 
natural selection. 

"Being, in part, an accumulation ot skills and know how, ot buildings and tools, 
of transportation and communication, civilization must necossarily lag behind the 
concentration ot brain power on which it depends. And since the visible lorrns and 
structures ol a civilization are an accumulation, they may endure for decades after 
average intelligence has declined tar below the level required to create the 
civilization." And. I might add. "Maintain the civilization". 

In a sense, we are living in a kind of Disneyland for dummies. Most people see 
only the progress and deny tlie regress. Blaming that on a natural phase, soon 
solved by revamping our political and economic structures. 

This is wishful thinking by those locked into a doomed system. Rather than lace 
up to tlie coming collapse and loss ot ttieir present way ol life, they ignore the 
warnings and wiH continue to do so until it is too late for them. 

It is natural to ask lor signs of the coming collapse and especially for a lime 
frame Predictions are troublesome since unforeseen developments can delay or 
hasten breakdown. But overall, debt is tlie best indicator. 

When a person is in debt and can’t pay. he can lose all he has and may face 
starvation, unless he has a backup system such as Wellaie or relatives. Nations 
are much tl»e same. When a national debt grows beyond a people’s ability to pay. 
tlie country goes into default. Without backup by other nations, the country sinks 
into civil war. revolution, famine, etc. 

For decades, the U.S has been propping up bankrupt nations. What happens 
when it becomes ouR turn? It is a certainty, then, that the propping up of other 
nations will stop. Then world civilization will end. 

Wlien the U.S. goes, the rest of tlie world will follow. Riots, wars, starvation. 
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One of the best and oldest sorts of 
pickled fish In known ns escabeche — ni\ 
old Spanish dish that dates back to 
Roman times. Klngilsh. tons, poinpnno. 
mackerel, and blueflnh'aro fine for this 
recipe, although any salt-water fish of 
firm texture may be so pickled. Avoid 
all soft-fleshed fish. Recipe: 

Vinegar (distilled) 1 qt. 


Red popper 1 tbsp. 
Black pepper 1 tbsp. 
Hay leaves 2 tbsp. 
Cumin seed ',4 tbsp. 
Marjoram Vi tbsp. 


Cut fish In serving portions, nnd wash 
thoroughly. Drain, nnd let soak In a 
90-degree brine for 14 hour. Then wipe 
dry with clean towel. Pour olive oil In 
hot frying pan together with a few red 
peppers, six Imy leaves, and a clove of 
minced garlic. Fry llsh In this until a 
light brown color; remove nnd lay aside 
to cool. Keep the oil hot In frying pan 
for following sauce: 

Cook three medlum-slro sliced onions 
until yellow, then add marjoram, cumin 
seed, whole black pepper, nnd vinegar. 
Cook thlN slowly for 2D minutes, then let 
cool. 

Now sprinkle link with the remainder 
of the rod pepper nnd buy leaves, nnd 
pack In storlllzcd pint 
Jars. Fill each jar with 
the cooled sauce and 
place lop on tightly. 
As with many pre- 
served foods, age im- 
proves this pickled 
fish, and It will Inst a 
month III the summer 
anil six times longer 
In cooler weather. 
Store In a dark, cool, 
dry place. This recipe 
will pickle Hill), of fish. 

Splce«l fish .can ho 
prepared In three ways. 
It can he preset veil in 
Jars with spiced vine- 
gar. nfter being prop- 
erly prepared; it can 
be cooked nnd placed 
In spiced vinegar for 
Immediate eating; or 
It can bo pickled In 
crocks so as to Inst 
for a week or more. 
Shad, lake trout, mack- 
ei el, nnd salmon are the best fish fur 
spicing. A good spiced vinegar sauce 
that will add new flavor to your catch 


Is the following: 

Vinegar (distilled) 2 qt. 

Water 1 qt. 

Sugur 2 ox. 

Mustard Reed \\ oz. 

Whole cloves \\ oz. 

Whole white pepper V, oz. 

Cracked whole ginger \i oz. 

Cracked cardamon seed *4 oz. 

Bay leaves ',4 oz. 


Mix sugar and water and add to vine- 
gar. Place all the spices in an unbleached 
cotton bug and put In liquid. Allow this 
mixture to simmer for 1 hour. Strain 
through cheesecloth and use the clear 
liquid In pickling crock. This can either 
be poured over your cooked fish 4 or 5 
hours before eating, or used ns a preserv- 
ing agent for putting the llsh up in jars. 

Potted trout is excellent when pre- 
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plagues, will take up to 80% of ttie world s population. 

But let’s say the powers tliat be come up with the interest this year without 
stripping the Entitlements. What ol next year, or the next? Consider, the 
projected interest due in the year 2000 is one trillion, five hundred and twenty 
billion; probaWy much more. The overall population will have grown, as well as the 
population of ungovernable dimwits and criminals. So the total and irreversible 
collapse of our system is. indeed, a mathematical certainty. 

Our species will probably survive. But how long will It take to recover from the 
ruin brought on by the most widespread collapse in history? 

When a power collapses it leaves a power vacuum. 1 hat power vacuum is often 
filled by a numerous but incompetent body of want-to-be's. When Rome 
degenerated, weakened and collapsed the power vacuum was filled by the early, 
primitive Christians This led to a period marked by kjnorance and terror known as 
the Dark Ages. 

When a civilization loses il’s vigor, even il it doesn't actually collapse, it 
becomes weak and ripe for revolution Revolution, even a seemingly peaceful one, 
can produce changes jus! as radical as Hie Dark Ages were to the formerly ordered 
and disciplined Romo. 

Hie French Monarchy, weak and corrupt, was taken over by a mob of ignorant 
rabble Czarist Russia, degeneroto. corrupt and weak, tell first to the Socialists 
then to the Communists. Germany's Weimar regime, woakened mainly by 
America's Great Depression, fell to Hitler's National Socialists Neither Russia nor 
Germany have recovered from tlieir respective revolutions. 

From 1346 to 1350. the Black Plague ravaged Europe. II killed over half of 
Britain's population and a third on the Continent. Due to the less sanitary 
conditions among the underclass, they were nearly exterminated. Tills also 
lessoned the power of the Church. 

Wrtliout ti>e underclass to do the labor, the intelligent of the upper class set 
about inventing labor-savtng devices Freed from the repression ol the Church, 
Hie European mind flourished Science, art, mechanics, literalure, philosophy, 
music, all came alive This was Hie Renaissance. Then came the Industrial 
Revolution. 

1 his was creativity by Hie men of intellect. They had the real power. But they 
were dominated by their inferiors, men who wanted power for power's sake and 
reverence for Hie sake of a life of ease without effort. 

Imagine the kind of world we might liavo it the intelligentsia, beginning during the 
Renaissance, had joined forces. Iliey had no way to do this, of course. But had 
tliey had a way of pooling their knowledge and consolidating their power, the 
tyrannical, the avaricious and Hie pious frauds, could not liavo brought our present 
world civilization to tl>o verge of ruin 

Today there would be space cities orbiting Earth, colonies on the moon and 
Mars. There would be no surplus population, no threats to the environment, little 
crime, no wars and very Utile poverty. On a planet ruled by reason, the prime law 
would be that anyone could do as he pleased as long as he didn't do it to the 
disadvantage of others. No child would be born without a reasonable guarantee 
that it would be well-born, well-reared, well-educated and well-occupied. 

In case there is doubt as to what an intellectual Is, here is a working definition. 
An intellectual is one who has an active, searching, reasoning mind. He is secure 
In Hie confidence that he can function through his own abilily. He doesn’t seek 
security In having a lot of uniformed robots marching at his bidding. He may be 
wealhy but through his own abilities and not through the deprivation or exploitation 
of others. Nor does fie need tlie worship and support of fearful suckers. 

The intellectual is the brain of every stable system where Intelligence is 
appreciated But he becomes an endangered species after the collapse of his 
system and its takeover by political or religious tyrants. Unfortunately, a system’s 
collapse is usually followed by a takeover by political or religious fanatics who feel 
most secure in an atmosphere of ignorance. 

So the collapse of our system will be a real danger to the surviving intellectuals. 
If the growing lunatic fringe should gain power, the True Believers will liquidate 
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nerved with this recipe. Clean trout and 
cut Into pieces long enough to All pint 
Jar to the neck. Pack in jnrs and All 
with this splced-vinegar sauce. Tie a 
piece of muslin over the lop of each jar. 
Sol Jars In a pan of water, and bake In 
a alow oven for 2 hours. Remove cl<th t 
and pour on enough melted wax to ina ko 
top airtight. Stoio In a dork, cool dry 
place. Whiting, porch, salmon, pike, 
shad, and pickerel may be prepared the 
same way. 

Cod, amelia, mussels, shrimp, clams, 
oysters, roe, and nlewives make good 
pickling. Steamed or baked carp and 
mackerel also make a lino dish when 
placed in a crock of spiced vinegar for 
21 hours afler cooking. Ami left-overs 
of nil game fish can he placed In the 
spicod-vinognr crock to he saved for sal- 
adfi or sandwiches. Try It sometime! 

Red peppers, garlic, and onions can be 
raised In your own garden; also four 
valuable herbs — marjoram, fennel, pars- 
ley, and dill. A fifth Is tarragon, which 
innkcs an excellent vinegar. All live 
cun ho grown In Just n siiiull patch. 

(Surllc vinegar, excellent for many flsh 
dishes, enn he made by placing 5 or g 
crushed cloves of garlic In 1 pt. distilled 
vinegar, and allowing It to stand for fi 
or 7 days. Strain through cheesecloth, 
and bottle. 

Try pickling your extra fish (ho next 
Unto you go camping. All necessary 
supplies for tho first stages of pickling 
can be carried In the crock, and the flsh, 
all ready for the Jnrs, can be cm i led 
home In Iho same receptacle. 

Tho sharp tang of cedar nnmke, tho 
clean smell of fresh-cut pine bronchos, 
Iho fragrance of tho bubbling coffeepot 
• -add to these nostalgic breaths from 
the out-of-doors, tho rare perfume of 
spiced fish steaming on your camp fire. 


rorui.An science month/. \ 
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anyone who can read witlioiit moving his lips. 

Intelligent people liave three basic reasons for preparing to survive. The first, of 
course, is survival itsell The second is to prevent domination by the kind ol 
religious and political fanatics even now preparing tlieir own kind to take over. Ttie 
third, and most important, is to rebuild on the ruins and to establish the 
Dictatorship of the Intelligentsia. 

The term may have some offensive connotations. However wouldn't dictatorship 
by scholars and scientists be preferable to dictatorship by fools and another Dark 
Age? 

One might ask wtiat kind of system would be established. Out that would be the 
wrong question. It really wouldn't ! matter. The idea is to upgrade our species by 
eliminating the parasites and predators. Without them, with only well-rnotivated, 
intelligent citizens, a system of order and liberty will evolve naturally. 

Nor sliould anyone imagine rounding up millions of defectives and doing away 
with them The great majority of the underclass will die in tlie etiaos. Then It will 
only be a matter of sterilizing Ihosc parasites and killing those predators loll, as 
they sliow themselves for whal they are. thereby eventually ridding our species ol 
it's underclass 

Now Is the time to prepare lor the greatest social breakthrough In history. Now is 
your chance to help Inaugurate tl»e next step in the evolution of human civilization. 

llK-re has rxjver before been such an opjx>rtunity. But it the usual kind of Power 
Elite gams a foothold afler Iho collapse, tlie chance may never como again. This is 
the first time hi history lire machinery has been In place for intelligent people 
worldwide to be in contact With the Intornet. CompuServe, computer bulletin 
boards, etc . the people of intellect can organize, prepare and consolidate. 

But first comes individual security. A voice out of the crowd Is simply a voice. 
The individual must start with a means of providing for hirnselt and his loved ones 
arid, hopefully, a way to be an asset to his community. Also, the security ol his 
poison. his |x>ssessk>ns and his community must be a considerotkm. 

Allan romiuiarios. in anticipation ol these needs, has been producing works on 
self-sufficiency and personal security since 1976. These works include The 
Survivor sories 19th and early 20th century science and technology, thousands 
ol lorrnuias and processes, trades, crafts, cottage industries, etc. These will 
enable anyone lo maintain a pleasant, productive lifestyle during the coming 
troubles and beyond. 


CAMP AND PICNIC MEALS 
COOKED ON TIN CAN 

AN OU> (in can nil it fnkrs in make lliis 
* * mm) i si nvc, flu* !*>)! ol wlmli serve* a* 
a bacon* it.i:, nr p.nimkc i»»lllc It ccpnlly 
useful in your own Ixick y.ml. on the I'cstfb, 
in I lie woods, or by the niaikitlc. \tvl in :in> 
of’ lhc<c plates, it will civo you :i thrill to ?r 



WJinr enkev, hncon. cjcrs. ItrnilmrKcr, fi»» ! 
bananas, ami many otlici disli:* may cooler*! 
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Building a Cod Chute 
for a Model Railway 

N O ENG INK yard of a model railway lay- 
out Is <|uilc complete without :» coal chute. 
The foundation of t!.is model is Imilt up of 
wood blocks. The walls are nut from Bristol 
board or heavy cardboard and creeled with 
small pieces of w < xl cemented inside the 

corners for strength. 
The roof is made in 
the same manner. The 
two chutes are thin 
metal, bent to shape 
and soldered. The track 
for the delivery of coal 
Is 3* to scale higher 
than the other tracks 
and runs over a con- 
crete pit inside the 
building. The building 
is painted black, and 
the roof to represent 
lar paper, while the 
foundation should be 
g the color of concrete. 
S' Mount a Hood light on 
a tall pole nearby. — 
Hauoi.ii A. SCIIUl’P. 
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I lome-Buill Instrument 

kliVKAI, S WONDliRS OF 

Polarized Ididit 


| |i$T remove (lie piece of mi i ni an 
I (Unary I" oi Ihe Irniwimrenl cellu 

«* u'mppin ■ a i ■ ' ' 

il on I In* s|*eeinieii glu" <>l this hntneni.irie 
iMilariwoiie, rolale the ohjw I ill ihtlv. ami lm»h 
ihintHi the il.i" window. V«H» will 
specimen Irnnsformcd ini" a ma-‘ of brilliant 
lolol* 

Polarized light liu’l'i waves \ihntlnr in 
one | ilii in* in li-;iil •«! in nil directions when 
l>;i i.| (It in Kali certain nili Ituiro i- rnlatol 
llirviiv.li an angle llml depends upon fin* v ive 
longlll of ll»r light used. When white liulit i* 
polarized ond |WH(I llirmial* inks. !••* 
ample, its mini enmpnncnls an ml ••• *1 various 
amounts. producing :i colored rllnl. H»' 
Ihiikm-s of * In* specimen mtilinls Hi. mlnr 
produced. yn flint *li dgns mi In- Imill up will* 
pieces ni dilferent lliieknr-s. If wm.il layer* 
nf inii.i or lraiv<|Kiroiil wr:ip|*inu nnleii.d air 
rotated on llu- specimen glass simultaneously, 
(hr result is a continuous ilia nee of coloring 

The chemist mo n tmlariscojie that i- es- 
sentially n horizontal glass tube will* Nic*d 
prisin'* mmle fi«m llu* clear transparent min - 
eral Iceland spar, a pun* form of calcium car- 
lionale. A diagonal nil i- made llir*»ti-;li tin- 
c iv : l il, anil (hr surfaces arc polished ami ce- 
mented together ana in willi I'nnniLi liabanr. 
Light |*assnl through such a crystal gives twn 
lira ms. eaili vibrating in a piano al rir.hi angles 
|o (lie oilier. One ray is retail led I" (In* side 
and is absorbed by I lie blackened walls "f (If 
tubular linlilrr, while (lie other emeries fmm 
(he Nicnl prism as light vibrating in a single 
plane. Such liuhl is said to In* |*olnrizrd. 

In (hr inslrmncnf illustralnl. pieces •«( slass 
blackened on (he hack with cnnmel and pined 
al nil miglc of altnul 57 deg (" a heam liuhl 
serve as Nicol prisms. One inclined mirror p*> 
larizes the light Hint |*nss*s through the '|*c<i- 
nion, while the oilier i* necessary In view the 
resultant colors. The details of construction 
ore Riven in the drawing. 

A porcelain socket and a 15-wntt lamp 
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Tin- «.|'c< linen i« Inset (oil i 
the |»>>laf i scope ami viewed 


•iiirIi i aim in the side of 
icon i'll a window at llio (op 


- «*» 1 v«r %•.*>. 

| Wt«cWr/\ |y«MXVt 

«r""' 


I'in.' i.n!h MrJAr»fCCCi1 d • 5 

The polsiiscope with one side iemove.1 to 
show the aitanf.emen« of (lie various pails 


furnish the light. A I in reflector 
directs the light through a diffuser 
of l x /\ by Zj4-fn. ground class to 
a |»nke( mirror that throws the 
light onto the polarizer. The po- 
larizer and analyzer consist of two 
pieces "f tldn picture-frame glass, 
each Z\\ by -\ x /j ill., enameled 
black mi the reverse side with 
about four coats or until they ap- 
pear iip n (tie when held hi I he 
liuhl. Ships of Y, by 3/16-in. 
\\oih| ami tin supports are u i d as 
shown to hold I lie various pieces 
of class firmly in place before the 
side of l be Imx is closed. The top 
is removable so that the lamp can 
lx* taken out by withdrawing a 
wood screw from the Mock carry- 
out I lie lamp socket. The interior 
walls arc painted a flat black to 
prevent unwanted reflections. The 
outside is finished as desired, and 
a fell I rase completes the job. 

, Naphthalene, the substance com- 

monly Sold in the form of moth 
halls, if crystallized from dena- 
tured alcohol on a slide glass or other small 
piece of glass, will produce ail interesting col- 
ored picture when viewed through this de- 
vice. Tartaric acid used in the manufacture of 
Seidlitz powders can he crystallized similarly 
from water. I ’liolagra pliers' hypo is another 
s> distance for examination in a similar manner. 


move stcnminc, golden brown panialvs from 
this homemade stove 

’I he can may lie pupated at Immr. hilt if 
\<»|| wish to conserve space ami are planning 
to have camied fruit for your outdoor meal, 
just take along a ran opener aiul tin >lirars nr 
oilier tool tor culling two o|ieniirj- in the 
cylindrical side of the can \ one gallon t in 
is the most effective, but a Iwo-qiiail tin will 
do. If yon don’t buy in such laigc quantities 
a suitable can may lie olilaiiwd from any hotel 
or restaurant. 

To make the stove, completely remove the 
top of the can, lull leave the thick edge t 
around the lop. This end of the can will he 
placed directly over the foe. Then cut opening 
It in the cylindrical side of the tin just hefmv 
the thick i idee. This rectangular slta|>rd hole 
must he large enough to serve as a door 


through which to feed lire fire. In a Iwo-quart 
can this space should measure approximately 
2 \\ l»y in. 

On the n|*p«rsilr side of lire tin can cyiiiMler 
ami at the oilier end, cot a smaller squaie 
«1«nii« (’ to serve as a chimney. This time 
cut only threr sides ami foM iIk- llap hack so 
that it ts parallel to tlir Hat surface of tlx* 
fin. In a two-quait container, the n|ieimig 
should l«* nppto\inn?clv 1 1 in. S*|uarr. Wlien 
larger tans are used, iiKim'c the dinuiisious 
of the two ojK-nings pro|-nti<*nalrly. 

Tlie lire must lie small rmnigh to fit under 
I lie can, therefore twigs ami small |»irccs of 
wood will l*csl serve I fie purpose. I*ie|«rc a 
gixxl-sizeil pile of fuel liefnre ViHI light tlie lire. 
As soon as the twigs and wood liavr startol to 
burn, place tl*e stove over the fire. Tn make 
the Cooking *le\ice draw will. |>lacc tlie o|ien- 


ing or door in the direction from which the 
wind is blowing. 

After the can is hot, use green leaves or 
paper to wipe thoroughly the top or griddle 
Ix'fotc yon cook anything. The tin coaling oil 
the ir»ii can has a low melting |x>int anil as it 
liquifies, it forms iron dioxide, which is slightly 
poisonous. However, if you remove this tin 
coating when it first melts, there will be no 
danger. 

To eliminate the bother of carrying lard, 
bacon may be used to grease the griddle. This 
small middle has been used for cooking bacon, 
hamburger, fried potatoes, torn fritters, fried 
eggs, scrambled eggs, cubed steaks, fried ap- 
ples, pork chops, fried bananas, fried tomatoes, 

and wheat enkes. — K lisaiiuii Miner. 
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Making ancl using Mexico’s came 


In this modern version of nil ancient 
method of preserving meat, yon use vour 
oven inslcnd of Lite sun t<» dry lliin strips 
of seasoned beef. 

The leathery result is similni (<■ f jerky 

— pioneer nourishment slill favored by 
many hikers, campers. and nibblers. Hut 
the primary use of tliis dried !»ccf. follow- 
ing Mexican trn<lit'um. i« in the prepara- 
tion of certain cooked dishes. Two are 
given here: n snuee for tneos, and a soup. 
You ciui dry the meat well ahead of the 
time you plan to use it. of course, for it 
keeps a loop time. 

The amount this recipe makes is the 
(pinnt it y you ran dry in one oven. 


CarncScca (Dried Moot » 

?•/, lo 3 pound! lop lour'd »!•»*. 
eul 7 Inchoi thick 
} Urge oMoni. chopped 
J leoiPOOM oregano 
J ctovei qerlic, maihod 
7 leetroom tell 

•/, loeipoon <oeoe.qiou»d t»Uck repr- 
cup vUegar 


Trim and discard all fait and prist le from 
meat, then thinly slier meat across pram 
into pieces nlumt inch thick. In a hot* I. 
mix onion tlmroiiphly with orepnno. par- 
lie. salt, pepper, and vinepnr. Layer the 
meal and onion mixture into another deep 

howl, po ii’ it i" the last of the onion-vim 
mixture ovet the meat Cnvci nndclnllal 
lenst ovcrniplit for up to ‘it hours). 


ivri|MT. You can freeze this snuee. 

Came Scea Sauce. Pour ?« cup hot water 
over 3 eu|*s (or 1 reci|*e s yield) of came 
<ei-a and let stand a lx ml :;i» minutes, stir- 
ring occasionally. Pound meat with a little 
of the liquid in a mortar ami |>c>l!c (or 
place between sheets of waxed |>apcr 
and iioiind with a flat -surfaced mallet) 
until it i> shredded- looking au«l in small 
iwrtieles. 



t.o»cr strips of trell trimmed lop round in 
(i deep bon l icith the onion-vinegar-seu- 
sorted mixture. Cover and chill overnight 


Arrange strips of meat (sliakinp off onion) 
closely together, overlapping as little as 
possible in shallow rimmed baking pans 
(this amount u ill fill 3 pans, each Jit by 
1.1 inches). Dry meat in n very slow oven 
(•;0<> : ) for (* lo 7 hours, alternating p**.«i 
lion of trays in the oven about every 1 1 j 
hours (if you only have two racks, you 
can balance one of the pans "»■ another, 
arranging so air can circulate). When 
meat has turned brown, feels hard, and is 
dry to touch, remove from oven, let cool, 
then store airtight in plastic hags. 

Keep at cool room tein|H'rature or in the 
refrigerator until ready to use: it keeps 
indefinitely. You can eat this meat as von 
would beef Jerky, or prepare the di 
suggested below. Makes niwinl X pound 
(or about 3 to t cops, lightly measured) 

Came seen moistened in a sauce is a fine 
choice for tacos or miniature eliimiehan- 
gas: or it makes the base for a rich soup 
called Oasncla f named for a Mexican 
cooking pol). If you want some came 
«cca for snacks, make just or ’a of this 


In a wide frying pan. heat I '.a table- 
<|KKtas salad oil and add 3 peeled and 
sees led medium-sized tomatoes; 2 cups 
(alKKit I hum-lies) rhopfied green onions, 
including sonic of the green tops: and 1 
ran (l ox.) green California chiles (first 
remove scetls mid pith, and cliop chiles). 
Itc.^rvc Mune of the chiles lo «<!<! wflcr 
the snuir is made, if you want to cali- 
brate the I witness of this dish. 

<’«K»k vegetables over medium high heal, 
stirring, until ll»e onions l*egin to soften; 
then add 3 cups l-eef or chicken broth 
(canned or freshly made) and lire poumled 
came seen. Cook, uncovered. over medium 
heat, stirring occasionally, until the liquid 
is nearly all absorbed: about 3(1 minutes. 
To servo, spoon into soft, hot unfried corn 
tortillas f moistened lightly and warmed 
in a dry pan over high heat, turned fre- 
quently): or the miniature chinik-hangas 
(directions follow). Makes 5 cups. 
Chimichaligas. a specially of Sonora. arc 
enormous tacos made with tlie platter- 
sized flour tortillas common in that Mcx- 
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seca 

lean state. You can make a smaller 
version with Hour tortillas available in 
refrigerated sections of many markets. 
The tortillas become flaky when fried. 
Minioturc Cliimichangos. l'or each Hour 
tortilla (about 7 inches in diameter) spoon 
3 tablespoons carne seea sauce down the 
center of tortilla. Fold tortilla around fill- 
ing. and hold shut and seal ends with 
wooden toothpicks. Assemble only 2 or 3 
at a time, as the tortilla will absorb liquid 
from sauce. Fry in 1 inch of hot salad oil 
over medium heat (about 350®), turning, 
until golden; takes 1 to 2 minutes. Lift 
from fa I with a slotted spoon, draining, 
then place on thick layer of paper towels; 
keep in a warm place until all are cooked. 
Serve chi in icl tan gas garnished with 2 or 
3 tablespoons each .shredded Cheddar or 
l<ongliorn cheese and shredded lettuce, 
ami radishes or green onions. Allow 2 or 
3 for a main dish serving. 


P -Ml BOW M- V*'A • C 



Moot is dry enough to remove from oven 
I rhea it is completely dry to touch and 
has firm, leathery texture. Store airtight 

Just add broth and the fragrant herb 
cilantro (coriander) to the carne seca 
sauce to make a refreshing, hearty soup. 

Cosuclo. For every 1 cup carne seen sauce, 
add 1 to 1 ’ -- cups chicken broth {canned 
or freshly made) and *4 to 1 teaspoon 
minced fresh cilantro (the Mexican name 
for fresh coriander, also known as Chinese 
parsley) or ’4 teaspoon ground dry cori- 
ander; bring to boiling. 

Allow 1 to 1*2 cups for each main dish 
serving, less as a first course. 


THE SURVIVOR Vol. 6 


2335 


THE SURVIVOR Vol. 6 


YOU CAN BE A By Arthur Hawthorne Carhart 



Plant Wi 


\ NVONE who (irodtn new plnnl variety 

/\ orally gels tailed a "plant wizard." Th 
/ ’ \ term alone is enough to make Hie average 
hobbyist shy away from Ihe field «f plant 
breeding. As in many nnolhn stitivity, liowrvrr. oiuc 
flic hocus-pocus is 'i i i i *f ! ' ■* I away, Ihe amalrui will find 
in Ihe creation <•( new plant varieties an engaging ami 
genuinely .id venturous spare-lime nctivilv. I'ur I licr- 
mnre, unlike some hobbies, this one offers a £<mmI 
chance for financial returns. 

II "lust he admit led at Ihe start I hnl plant breeding 
in its deeper muiftcolions is an inlricote study. At 
linns, it battles the most expert, (tut, if you wish, vou 
may lie a "plant wizard" in your own ha. I; 
yard. A limited number of llowcis in lit 
imme garden, common garden iiHlimi. 
knowledge ol hash steps iei|uiied, and a 
steady hand arc all that are needed to pio- 
dine new-lype seedlings. 

The essential pail of pio«lm ing new 
plant varieties is artificial ■ ros< -pollin a • 
lion. Anyone may soured in doing l hi*. 

'I he first slep is to decide what speii.s 
you will work with. Annual plants give 
quick results. They show Ihe results ol 
< tossing in hlooms fiom seed the follow- 
ing year. Sweel peas, marigolds, snap 
diagoiis. and cosmos aie examples of these 
annual Mowers. Perennials, smli as iii*es. 
htilhous plants like tulips and gladioluses, 
require several seasons In-fore blooming. 

Hoses and other woody plants noil a 
longer period. Patieme is indispensable in 
dealing with slower-maturing species. A 
new variety of apples may not prove itself 
for seven to ten years, and. of course, 
fruits require more space than an average 
home affords. 

Amateurs will lind irises, gladioluses, 
sweel peas, and snapdragons easy to work 
with. Among vegetables, tomatoes, gat 
den peas, and Ihe melon family are easy 
fields. 

Preliminary to crossing, ascertain 
whether the plant you air planning to hy- 
bridize produces ‘'complete” or "incom- 
plete" blossoms. The former mi ties both 
male and female elements of the flower in 
one bloom. The latter produces male ele- 
ments in one Mower, female in aimtlu , i. 

From school botany we loam that tin- 
male element is the anther or pollen 
heater, and the female element i* the pi> 
til. attached at its base to Ihe ovary, whi. Ii 
develops into the seed pod. (leivrally. in 
a “complete flower," the stamens will l» 
found in a location around the pistil, so 
that wind or insects will jar the tiny grains 
loose so I hey drop on the pistil and com- 
plete the act of fertilization. So. in ordci 
to make sure you really have crossed two 
varieties, you must remove the stamens of 
the flower to be pollinated before- the pol 
leu becomes ripe and bleaks out dustily to 
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lemovcd, cover the emasculated flower 
with a square of waxed paper to prevent 
insects or other agencies from causing a 
' wildcat" cross. After several days ex- 
amine the pistil. If the surface shows 
gummy under Ihe hand glass, it is ready 
lor |M)llcti. 

Select a male parent with ripe pollen, 
and transfer some grains to the female 
parent. One accepted way is to dust off 
iipc pollen into a clean watch glass, pick 


A mwbn'1 f c*«ly for 

cr losing aixl, 3t lifcht# 

opoird to the stamens #»»*l 

the pistil* which receive th* pollen 

impregnate tin* female element. 

After you have selected a female parent 
for your cX(>crimcnt in hybridizing, break 
open a flower that is still in Imd. With a 
pair of tweezers. using a magnifying glass 
if Mower |«rts arc small, pluck out the 
stamens. If your magnifying glass reveals 
1 he stamens ii|>e ami duslv, the flower has 
not liecn prepared early enough. Take an- 
other. less mature. 

After (lie immature stamens have been 


The same rose with pctnls 
ami stavneiifi » cmovnl. The 
twee * cir indicate the pin- 
tils, on which pollen from 
a male parent are placed 


it up with a small conuTs-hair brush, and 
apply it to Ihe pistil’s gummy surface. A 
more direct way is to lift a ripe stamen 
from the male parent with tweezers, carry 
it guardedly to l ho female parent, and 
apply (he dusty pollen directly. Looking 
through the 

magnifying glass, you usually can see the i>ol- 
k-n grains adhering to the surface of the pis- 
til. which indicates that your transfer is com- 
pleted. 
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HOW TO CROSS-POLLIN ATE 
CARNATIONS . A SIMPLE EXAMPLE 
OF ARTIFICIAL PLANT BREEDING 


PISTIL 


OVARY 


EMBRYO 

SEEDS 


Pint of » carnal ion 
flower. Pollen mum 
full on the ripe pis- 
lil in order lo (©■• 
lillre embryo iet<h 
in the ovary below it 


Break I He (lower open. folding ill© pel- 
ala back lo expos© I lie itamcna and pistil 


The Power selected lor lb© 
female parent mum be in bud 


NSW 

APmcor 

colon 


imphovIO 

PINK 


Cover lire emasculated bloom 
with protective waxed paper 


By crossing the pink 
tarnation at lie upper 
left with lire red »« 
the upper ripht, the 
author prodneed seed* 
from wliidijjtf'vaBlm* 
proved pink (at lower 
left), an improved red 
(at lower right), and 
an entirely nevf color 
in carnation*, apricot, 
!»ee*i in the center 


Ko-covrr I lie fertilized female parent llowrr 
will i waxed |>:i|kt mill mark it will* ;i lag •'* 
slmw the parentage of seed tliat will lir in the 
I md. Till* pistil withers and tin* seed pod 
swells, showing lhal seeds have formed anil 
I In* wnxinl |iii|M*r ran lie removed. When the 
seed | >nd is ri|>e. Ilu* whole stork ran Im* re 
moved mid slnred Al planting lime, a small 
slake lahel hoar ini' the cross imrentngr is 
plated on Iht* row or section in which seeds 
from well single pod arc sown. ’Ilien wail for 
(In* show of hloom. 

Al blooming lime, give n serial nninUi lo 
each seedling worth saving. Save seedlings for 
(wo purposes ; for their own quality ami for 
breeding use in sulwquenl general ions. Knlrr 
(he seedling ntiinbrr in a note bonk, record- 
ing ils parenlage. Il is important to know, in 
the future, the “blood lines’* of each seedling. 


I roll example, you are cross 
I wliile flower, hoping lo dt 
tint. You obtain a white sc 


Tag the cross-bred stalk lo show 

the par cuts goof the com mg seeds 


led a stamen 
• pply pollen 


When thf pistil 15 ri|»c 
from the mate paicnt - 
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licvond I he firs! prnrrali.nt. Mendel learned 
I lie way in whkh I lie unit characters of par- 
entage will continue to split. Thus came to 
ik “Mcmlrl's law." whkh is the foundation 
of scientific breeding. 


tings, slijis, scions, or bud grafts, for such 
prnptgalion cairies characteristics indefinitely. 

Do not overlook the fad that every seed- 
ling carries the diaract eristics of both par- 
ents. Some may hr submerged, but they 
are there. Ilv crossing, you may recover 
I Item. One plant may have vigor, si/e. every- 
thing hut the blossom sought. Another may 
have the blossom you want. Recross them, 
and somewhere in the resulting seedlings you 
will gel the combination you want. Look on 
your crossing as a blending process, from 
which VOU ‘elect those individuals that show 
promise of producing what you seek. Ap- 
proaching from this angle, anyone can make 
crosses intelligently. 

Pollen generally is fertile only on plants of 
closely related species. A climbing rose can 
In crossed with a wild rose, or a tea rose with 
a climber. Natural limits allow a pumpkin 
to cross with a squash, or either might cross 
with a cucumber. A tomato has been crossed 
with a pepper; they belong to the same order 
of |dantv 

In this field of crossing between different 
'pniis in the same family, lies what has been 
called "plant wizardry.” Not even the best 
plant breeders know how far this sort of cross 
may be “crowded.” It is a shot in tiro dark. 
Amateurs will . get more certain results by 
working within a s|ieric». Hut if these “freak 1 ' 
crosses are attempted and are successful, a 
wholly new sort of plant may result. 

Hants that must Ik 1 propagated from seeds 
sue likely to "break” every which way, and 
the "fixing” of a new seed-propagated variety 
may become tedious. A freak cross may be 
more easily fiscal in its characteristics than a 
crocs within varieties. If the amateur plant 
breeder wishes to gel permanent results in the 
fri't few generations, lie should deal with 
plants that ate propagated nscxunlly -that is, 
bv slip**, root storks, bulbs, or grafts. If you 
cross irises, anil the fust generation shows an 
exceptional seedling, production by division 
of tire root stock will carry to the new plants, 
all of the character* of that seedling. Clndio- 
Inses will do the same in that species. Roses, 
or similar wooded plants, arc similarly propa- 
gated by Innls, cuttings, or grafts. 

T ill; art of cross -pollination can be ac- 
complished by anybody. Common judg- 
ment and alertness in the interpretation of re- 
sults will go far in bringing success ill the 
production of new varieties. The tools arc 
simple. The laboratory and test plot may be 
a few square feet in Hie home yard. One might 
even produce a new geranium variety in a 
window box. 

Plant breeding can be a fascinating spare- 
time artivity, costing little, perhaps bringing 
a surprising financial return, if a superior 
variety or promising novelty is produced. Try 
it— in your own back yard. 

Raising the Temperature of a Room 
Popular Mechanics — 1919 

The temperature of a room may ap- 
parently he raised several degrees with 
the same expenditure of heat, and 
greater comfort will result by the ap- 
plication of a simple principle. In 
summer a moist day seems warmer 
than a dry one though the thermome- 
ter registers the same. By permitting 
steam to escape from a radiator or 
keeping a keltic boiling on the stove, 
the* air is moistened and feels warmer. 


all the qualities you arc after except color. 
Hill you know the red strain is in if, for 
your record shows that. Now, you cross this 
with a yellow variety. For there is reason to 
hope dial the while-red seedling blended with 
the yellow will combine the lightness of while, 
the red tinge of the red parent, and the yellow 
color to produce a salmon. Your records arc 
jour guide; keep them always. 

All tools and supplies for your new hobby 
can lu* purchased for less than two dollars. 
They include small hand tweezers, a magnify- 
ing glass, a small notebook, some waxed paper, 
a bundle of durable price tags, and a few 
cents’ worth of garden-stake labels Manirure 
scissors aie helpful in removing the stamens 
of some llowcis. 

The intricate part of plant lurcdiiig in- 
volves the science of genetics, which gives the 
groundwork on which a breeder may reason- 
ably predict what he will secure from any 
cross, provided he knows the blood line par 
enlngo. (lenelics is a study in itself, 
practical basis for determining how t 
to gel results can he hrielly presented 

Fach parent has characteristics that are 
carried to the hybrid*. Half a century ago. 
an Austrian mnuk named Mendel worked out 
the law of ratios in which these rharaclcri'lit* 
will appear in hybrub. His experiments were 
made with sweet pea*. Examination of a 
sweet pea disclose* that both male and female 
elements arc enclosed in n irauch in the lower 
portion of the flower. Neither insect nor wind 
can naturally cmss-jKdlinatc a _pea hlnssom. 
I hex ok self polllimlmjt after an initial h> brid 
billion By "Minnir" «>r inbreeding the >>i a 


C IMPLY staled. Mendel's law teaches that. 

with reference to a given characteristic, one 
fourth of tlie hybrids will Kscmhlc one |«went. 
<>ne fourth the other pairut. and lialf will be 
“indeterminate.” Seed from this indeter- 
minate group break again in tin* same ratio 
wlirn only one unit character, like color, is 
considered. 

lu practice, a cross between a white flower 
and a rid one may show one fourth red. (luce 
fourths white. This is because the white is 
conferring what b. known as a "dominant" 
iliaracteristic. It overshadows the other 
color character. which b “recessive" 

'llierefore. the |d.int breeder recognizes that 
if a white-red cross is made, and one fourth 
of I Ik* hybrids show ml, while three fourths 
show white, lie ha* (lie red color "fixed" im- 
mediately. Hut because two thirds of the 
whites are “irvlrtrrminalr" hybrids, lie must 
work farther to "fix" that color so it will 
comr true from seed. The "fixing” is merely 
carrying the dominant color through enough 
generations to <lc*terminc which arc I lie "fixed" 


o cross 


IS law npfdirs only when dealing with 
r unit character, such as color. I’lurtl- 
lie parentage id any flower the amateur 
villi i* thoroughly mixed already, and 
lilt* will slum* all sort* of intermediate 
g blend*, all sorts of other comldna- 
•f any single unit character. Fiirther- 
it is Important only when dealing with 
lliat must hr propagnl id by seeds. It 
ml worry the hybridizer who works 
dints, I hat can Ik* pr opig.it id hv cut- 


i wee/ers i 
mens from 


At far left is a nnrijold 
with part of its stamens 
plucked. Left, the flower 
being pollinated with the 
stamens of another patent 



THE SURVIVOR Vol. 6 2338 

How to Mount a Snakeskin 



S NA KIOSK I NS, jinrl Iculuily those of 
diamond-back rattler*. make linnd- 
Homo decorations If properly 
mounted. Hut whoii merely lacked up (a 
dry In n blitzing nun the iihuaI melhod 
of novices |lu*y nro anything hut nt- 
Irncllvo, soon hcenmlitg distorted, 
wrinkled, nod colorless. 

If possible, Urn snake should ho killed 
with nn oyo lo mi undamaged skin, and 
the host way lo accomplish this Is to 
shoot It through tho head. Just back of 
the eyes. One can safely approach a 
colled raltlesnnke with a .22 cnlllicr rllle. 
because Invariably It will stiike at the 
gun muzzle; and Its striking range Is only 


a few feel, allowing you lo get close 
enough for accurnle ulm. However, if 
you do not kill a rattler outright, be 
suie to note whether It bite* Itself. They 
often do that when wounded, anil then 
you must handle the body with caution. 
Old -1 liners In the rattlrdnake country of 
I he Southwest say that one may become 
poisoned Just by handling a bitten 
snake's body. Also, take care not to touch 
the mangled bend, ns the poison sock 
may be ripped, or a splinter of fang may 
puncture a finger. Safest method is to 
use on old i«ilr of leather gloves to pro- 
tect your hand. 

The snake will squirm for some time 
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after you kill it, but should be skinned 
before it stiffens. First step is to chop 
off the head close to the base of the skull; 
then, with a sharp, thin-blndcd knife, slit 
down the middle of the underside with a 
cut just deep enough to sever the onnor- 
likc bottom scales. Most dillicult part to 
cut Is tin- tail end. and great care must 
lie taken at the anal orifice, where the 
skin clings more tightly to the llesli than 
ut the forward section. Cut deeply 
around the oiillce and slit from there to 
the rattles. This final section Is lough 
and hard to skin, but since the skin here 
is striped instead of diamond-patterned, 
it should, if possible, be left connected 
to the rest of the skin. Otherwise It 
will appear to be part of a different 
kind of loplile. 

As soon as it Is freed from the flesh, 
spread I he skin, flesh side down, over a 
pine board, working outward with the 
lingers to stretch it. A viscous substance, 
very much like glue, adheres to the llesh 
side of the skin mid will per htuncntly 
cement It to the board, The board, for a 
time, should be kept out of the hot sun. 
but placed in diy shade. When the skin 
is completely set in u few- days, a coal 
of shellac may be applied lo tho settles lo 
preserve them against the ravages of 
dampness.— Ill .Sibley. 

Noodle Puffs 

For noodle puffs, make your noodle 
dough, roll out and let lie until 
moderately dry. Cut in half and put one 
half over I he other. With a floured 
thimble cut out puffs. Press the thimble 
firmly enough so the edges slick 
together. Fry them in deep oil unlil 
brownish and serve as soup crackers. 



TEACHES SHAPES AND COLORS 


M ANY houra of constructive piny ond position. The cost is negligible. 

arc In store for any child of from The main portion of the toy wus Jig- 
one to two years old who Is given a toy sawed from the end of an orange crute 
like that illustrated. In fitting the vari- to fit the tray of the child’s chair. After 
ous colored blocks into their boles, be the square, triangle, and other figures 
will learn discrimination In size, color, had been carefully sawed out. a piece 

of pressed composition board 
was tacked to the bottom to 
prevent the blocks from falling 
through. The upper part of a 
clothespin was then screwed 
to each block ns shown to serve 
as a handle. 

The whole set was given a 
ground coat of white enamel; 
when this was dry, each block, 
the Inclosing circle, which is 
merely painted on, and the hole 
were given Its own particular 
distinguishing color. The han- 
dles were all left white for the 
sake of contrast. Of course, 
nonpoisonous finishes should 
always be used.— M. E. Nixon. 


r.Hiri 


»tuow 


Gail 


The blocVi ore jig-towed to tke thopet thown of 
the right. Eoch it given a ditlinguithing color 
and placed in o pointed circle of the tame color 




The amatcHt ir^ting IjKoralovy ii 
lion. At the right, a %r*«l ol cot 
with hy tlroth I "lie aefol h tieii 


»e i« picftcnt 


l»y “titrating" I lu-in with dilute sulphuric 

at it!, 

Plate exactly equal amounts of the two 
In amis oi ammonia in separate lesl Julies 

about I fii cubic (riilinu'lcis, or thiec 
icaspounfuhi. will «1«» — ami add lo each 
itsi | ul tv a drop "i two t*l methyl orange 

indicator. Then add weak sulphuric acid, 

drop liv drop, I" one of I lit* lesl lubes 
until tile color of I he solulioii changes 
from orange i»> toil. Note the qunnlity 
«>f acid used Ke|H'al I lie lest with the 
t 'intents of l he othei lulic. The ammonia 
i hat requires (lie most acid t" effect (he 
i liange is the slimmer. II you add the 
at iti fiom a graduated lube nr hurdle, 
i Ik* exact amounts used may easily he 
compared. Acid t*l suitable strength foi 
ibis test can l*e made by diluting three 
cubic centimeters of si rung sulphuric at id 
with water, to a total volume of 100 cubic 
t eitlimeleis (a thinking glass contains 
aboul 710 cubic cenlimcleis). 

Urug-stmc remedies for indigestion 
usually consist of baking soda (sodium 
bicaibonatc) combined with various otltei 
materials. Many of 
the brands contain 
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What’s It Made Of? 

IIOW TO ANALYZE IIOUSEI IOI.I) I'KODHiTS IN YOUK OWN LABORATORY 


POPULAR SCIENCE MONTHLY JULY. M 7 


Handy Kit for Chemical Reagents 


'PU I It >1.1* the ‘■mall 
A i|uanliti<s of lenimils 
nsrr I in i^;il ’ tests 

likv these, you ran nuke ; 

a oral and piofr^ional- fl| 

looking I idle kit. Ob* 

I ;• til ;i number of small Mir 

hollies of iinifoim size. 

anil lit limn with niedi- r i 

( ine droppers, passed 

through holes in the stop 

pers. If I lie month of 

each bottle is small, you 

ism simply slide a lialf- 

im h length of i ill tl>er . . 

luhini; over the nicdii ine kr«»i*«'onvcr 

dropper and use the dmp- 

|)Ci itself as (lie cork. A small wooden 

box of convenient dimensions keeps 
the hollies in order. Your Icil may in- 
clude “indicators" and other solutions 
Ilia! you fier|iie»tly use about lire 
laboratory. such as metirvl orange. 


HIM 

n i fill 

nalily 

till 

fl f M It 
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I Cl— 
MOW if»n 
HIMI.jr.VlU 

•mow 
SMOKE Cf A 
CIOABlIlf JM 


(moot Blit 
iiimus ms 


some form of bis- 
muth, !m<l I hr pu s- 
nice of III is com- 
paratively high- 
priced i 1 1 c r !•* I i '• ii I 
» ail he dctock-d hy 
a simple hul inier- 
c-Slillg lest. 

I f I lie prodm I is 
a powder, I iy heal- 
inn some of il in a 
lesl (Iilie with a 
mixture of pow- 
dered polassiuni io- 
dide • i ysl nls and 
downs of sulphur. 

If il loniaius his- 
imilli, l lie lesuliiiu; 
i liemical rear lion 
will release I lie va- 
por of Immulli io- 
dide, which will 

i omlense as a scai- 
lel solid on I lie in- 
side wall of the 

lest luhr. This "sublimate’* tali I k* si Ik- 
identified wilh i In* aid of a magnifying 
glass, after (In- Inhe has cooled and I he 
inowii drops of distilled sulphur have 
luilicd yellow, as otherwise tin- sulphur 
may he mistaken for the scarlet bismuth 
iodide. To lesl a lii|liid pieparalion for 
hisimiili. heat ii in an cvnporatinc 
until nothing hul solid material leiniins, 
and proceed as In-fore. 

Many tooth powders lonlain sodium 
pel Innate, which releases oxygen gas when 

ii is moistened. One >v»y to detect ii is 


/r 

1 

nil tr! 


1 1 

\ ! 
V* _ v 

a 8 


SirBKMIDWMK 

M KCII ANICAI# SMOKER. 71 i«* 
dimple appai^ run will a *»mok«* # 4 
(Ifnrelfe while you analyze the 
chemical proiluctf in the fumes 


to test I lie tooth powder for 
horon, an clement present 
in the pi-rhmate compound, 
which has the characteristic 
of tin min' a tin me green. 

Place some of the tooth 
powder in a lest lul»c that has 
a side arm as shown in one of 
the photographs. Arid enough 
st tom: sulphuric ai id to cover 
the powder, and then an equal 
amount of grain nr rubbing 
alcohol. Connect (he side arm 
of the test tulip, 'instead of 
I he regular gas supply, to tin- 
gas inlet of a Ihinsen burner 
and heat the contents of t In- 
test tube. You will find that 
you can light I lie gas issuing 
al the lop of the luirner. and 
the resulting llnme will In* 
colored green through the for- 
mnlion of a compound known 
as ethyl borate ester, if I he tooth ponder 
contains sodium perborale. 

Oxygen released by a I noth powdu of 
this type comes from the dccomjiosition 
of the hydrogen peroxide that is formed 
through I he interaction of sodium perbo- 
iate ami water. This provides another 
lest for the tooth powder. If hydrogen 
peroxide is formed when it is moistened, 
il must contain the perborate compound. 

You ran tc-sl for hydrogen peroxide 




I indicate I ha 


wilh an easily pu-paicd solution marie by 
dissolving five grains (about a teaspoon- 
full of ammonium m»lvl>dali- crystals in 
fifty cubic ccnlimclt-is of water and then 
adding fifty iiiliir * entiim-teis of strong 
sulplnu i< ai id. Several drops of this re- 
agent. added lo a solui inn niilained by 
s*iiring some of lire tooth powder in a 
little water, will show up any hydrogen 
|icro\it!.- by luining Hk- liquid yellow. 
You »an make sure your reagent is work- 
ing projKily by trying it out in another 
test JiiIk.- containing several drops of drug- 
store |K-roxide. 

\ variation of the pie|iaration just dc- 
Scrilied also can lie used to test for the 
|N-roxii|e. Add a IcaSfMNiitlul of a ten- 
|M-i«ein aiuinoniuui molybdate solution to 
ib<- lit|iiiil iimk’i lesl. followed by several 
drops of a dilute solution ol citric acid. 
\. yrlkiw color Elrvdops il h)ilrugai 
|tcro\ide is present. 

Add a few r Ii ops of salt water to a solu- 
tion ol silver nitrate, ami you will observe 
a pm ipitnte of silvti <hl»riik-. The while 
pieci'iulafc will turn giav and I lien Mack 
when ex|mscd to tin- light. Similailv. if 
you ad* I several drops of a solution of so- 
dium chloride. 01 table Kill, to the li« piiil 
i out ailied in tin- blown glass bottle fur- 
nished with many haiidye "sets” or tol- 
i ipil.it>- will bum. It lUIIIS 
kheii expired to the light, 
the amlK-r bottle contains 
a soluble silv. i salt. In most hair dyes, 
this sail is silver nil rale. 

A powik-r a i < mnpaiiies I he hair dye. 
Tile iuslnn linns direct tin- Imyer to dis- 
solve this in water ami apply il l«» (lie hair 
billowing iIh* use of tin- silver nil talc 
solution. Tiy adding an at id, such as 
sulphuiit acirl, to the pmvik-r. and acrid 

•libdim dioxide gas will 


Cigai«llo paper tirlru! re- 
duced to ash to diticloac 
• lie filler wiili which II 
»‘«y hr "loaded." Tito ml- 
rihle is supported on n 

nicliromc-wiie triangle 


or?. 

>1 \v||t|l" till 

Kray 

ish blaik \ 

ifltiii 

a ling thiil 


|MO 

bit 

nit 


i nil uiK’le 

.i.. 


I f you 
of the 
rvriul cu- 
s of -ilver 
ion. vou 


will olilaiu a brown pre- 
cipitate that slowly 

A 

1 * 


turns dark. This diver 


« 

put ipilute is Ihc agent 

1 1 1 ii ff t (tints in (!vt s llii* 


^ i* vT 

f* * iJ V 

I 

hair. Reactions like 


. ,v. 

those vou haw itist uli- .. 

- 



server 

powik 

pli.l>-. 

Son 


ftcf klc-irimiv- 
iiitt • roams contain am- 
mcinialerl mercury, 
wliii Ii may prove Im in- 
fill In liter skin. A sim- 
|*lr way f it lesl fin mer- 
cury in stiili a nertm 
In lira I several giants of it 
with a flilute solution of lye 
nr other caustic, stirring 
while with a . rod. 
Thru immerse a strip or 
shtel of mclallk aluminum, 
such as the metal-foil wiap- 


This lesl reveals ihc presence ol sodium per- 
Horatc in .> tooth powder, which is healed in 
«•* test iul»c wilh sulphuric acid and alcohol 

ping from a candy liar, in 
the liquid. The caustic re- 
al (s with tin- aluminum, giv- 
ing off hydrogen gas. Al the 
same time, any mercury in 


Minion win aiiKilea^ 
wilh (lie aluminum, 
r I lie aluminum (oil. 


iliout 
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I lie s 
mate 
Remo 

wash ii l hnroughly 
ler, snul sc I ii asiil 
nllwnplmg lo dry i(. If mercury is pres 
wit, t lie foil soon will emit cracklim 
noises, and a fluffy white giowlh of nlu 
inina will appear upon its surface 


of an hour a one-pram 


l went y-live -percent sodium I liiosulplialc 
solution. In this case, mercury is p<<scnt 
if the prowl Ii of white alumina a p| tea is 
after the metal foil has been washed with 
alcohol nr acetone. 

l oltacm smoke, blown lluough a hand- 
kerchief, produces a hrown stain— not of 
nicotine, as many suppose, hoi of vege- 
table far distilled from the burning tin 
K.xltarling and leslinp for the nicotine it- 
self is one of a number of interesting ex- 
peiinienls yon can perform with • ig- 
aietles, cigars, 

and cigarette pa| n in your own laboratory. 

rure nicotine i' a colorless li«|iiid What a 

chemist means when lie speaks of the "tiieo- 
line‘’ in lohareo, however, is nicotitN' citrate 
or nicotine mnlatc. These are nicotine salts 
of lilrie ami malic acids, the acids familiar to 
Its in lemon juice ami in apple juice. 

Calling a salt like nicotine ritrnlr liy the 
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If v»hi vvWi lo investigate for ymirfdf what 
bpIW when tobacm burn*. you can easily 
r»tr up mu* of llit<r M roIw( smokers** in miii- 
pliticd form. 

Ht (lu* rip of a cigarette into one cm! of 


!ti!*r f w Iikli smi'? 


hoh 


Con. 


nett the other end of llic lul>c (o a glass L 
tube, miiir: mhlxT inMn^ ixovkled wilh a 
pi mil ckinip **r a *|ifiiig-ty|ie do(hcs|vn. In- 
sert I lie I- lube in oi*- liole of a I wo- hole 


may leper- ‘ 

•iqwr littol to a gallon jug of water, which 

K .ic a suit inn oiiriin 'llu* uflM*r Im in 

(or ii quarlrr 

»e sln|>|irr rairirc a Inugei 
ps into (lie water, sikI al 
il*e a long section of rul4 
idietL Tlie si|dH.n is Marl, 
lis rublier lulling Wild) v 

i:las* tube tint 

mpje of iIkt II 

umimiiii foil, (l 

1 of livc-IHT- r, 

cilulion and t| 

the top nf (his 
kt (utiitic is at- 
•I by sinking on 
u mien nr.d close 


ain Maine of 


llU »•! Ill 


f|tM.|r| 


you. When we 'peak of the |iotnssii 
plants need in I lie • • *»l for llicir proper 
(or example, of cottrw we mean miiih 
the metal, Mich as potn^ium enrhn 
potassium silicate, ami not ihe met: 
If Ihe ground mlnally did rontain 
potassium, which i curls with water 
•luce lire, what a picture (pic ami n 
place the earth would he ear h time it 


I f I1M* 

tint 


r r't i ti;st f. 

I break i 


1 1 


HI 


If* or half a cigar 
l* w :nul ndd w. 




i- 


♦ it 


i , 


several cij:: 

in a tall jar, beaker, or Kin** \ 
eial lluiil miner* of a v>h 
livdroxide (Ive water) to tl 
hold a hlnli' of absorbent c 
Mioiik Itvflioihlorie acid, in- 
trnts of (lie vessel. Von will 
i loud of "smoke'* form armi 

The chemistry of the pmei 
alkali or Ive waler releases I 
il* eomhiiiation willi citric • 
forms free nicotine. As (hi? 
volatile, some of it i* liberated in the vessel 
ns a vapor. Now* when the v;i|v»r of hydro- 
chloric arid h introduced ill the vessel liy 
flic cu kl ►akwl t i, I lie n ( 

aits with it to form nicotine hydrochloride. 
'I his is t lie white "smoke** that i* formed. 
You mnv iccall that Ihe vapors of hydro- 
chloric acid and of ammonia also react (•» 
form while smoke, consisting of ammonium 
chloride. Iml you i an readily show that am- 
monia is not involved ill the pro-cut instance. 
A wet strip of red litmus paper, held in the 
vessel after the caustic is added, does not turn 
blue, showing that no ammonia vapor is re- 
leased by the action of the alkali. 

Large tobacco companies employ ingenious 


machines to smoke 


mecha no ;dlv and 


h crimp or sitting rh 
i th*“ holder ran he 


in. 


|L 




looked in puffs 
Mommy manlier 


i)i..\ri 

■ III*- V 


*K a wrl strip of Idur lilmia |»por in 
:la«i |itl»c ilia! srrvis ns «Im* cigarette 
Inddrr. ami «et llir smoker working— 
or, if you air a u*cr of lolmrco, Minjdy |J,uc 
Ihe glafct lube l«» your li|«*. without llie al- 
tarhmenls, ami draw flic smoke through il. 
Presently Ihe lit mu* |M|«cr will Him led. The 
i I inner K leoduml by formic acid and ollici 
acid* c «mt liind in Ihe smoke. 

Unite different, however, is the smoke mm- 
ini! from the •direr end of the cigarette— 
I lie ui«p that curb upward from Ihe glowing 
tip, ami that is not 

drawn into (lie mouth in smoking. Ih»hl a 
wrt Mr ip nf red lit nine |ta|»er in this smoke, 
a i id the lot |Mpt \* ill linn (due, Otowing 
the presence of an alkali— in this ca*c, am- 
niorna. If your e\T5 have ever smarted in a 
room that willi Yid*ac<o wiiokt*. now 

\ mi know why ; the 
by (hr burning tota 
A hit of chemical 


lie 


I Mil 


on* 


kinoiiia va|K*r retried 
is largely icsi^msildr. 
iiig also will give you 
irmHlry of cigarette 
crwl is *locHlrd,*' or 
filler, to make it more 


• seme hr considered an ndul- 
n«*t timl to r l»ea| «cn the protl- 
ptralnl with tin? |tt|K*r pulp 
IMirpnae. Calcium carlK*na(e. 
d of whit h ilinlk ami mar hie 


I 


-'o l 

ire! 


Ily cw|Noyrd. 

mince several 
ash. 


The It 


way to do (hi* 

ci'l’iin i rmihlr 

s i* lo lieal the jn|ei in a |»*»r— 
or evaporating rlisb, uriiir. a 

rntinli iMirnc* 

r. until lit- carbon lias Im 
1 .wit. TIir will leave a while 

n;|> p r ||j.,,« 1 

•mine the heating, Ihe rakiiun 

(nrUmntr will 

leive Item converted into cal- 

ciiini . or ipiH kiiiiic. /VHi 'rxrrai 

of water t<* tin* adi. ati*I calciiini h\<lto\i« 1 f*. 


or slaked lime, will form and dissolve. Now, 
when you mid a drop or two of |ihniolph- 
I hah in to the liquid. it will turn violet -red. 
showing (Ik* presence of an alkali. The alkali 
rrttonsililr for t!ic aiu*earancc of this color 


fro 


nalr original 


1K-1U 


oil 


1 

n you have 
in the blue 
cium tinges 


nnalv/c the clieinicnl products in t Ii 


the calcium car 
|>rcscn( in the cigarette iuiic 
I nstead nf adding |dicnnl|il 
dip a platinum wire in I lie s 
|*rrparcd* ami tlien hold the 
l*uit^cn flame. Tlie iiresence 
tlte llame with a carmine-red color. A little 
of the liquid may also Ik* filtered ami treated 
with a solution of ammonium oxalate. A 
white precipitate forms When ammonium 
oxalate solution i* added to a liquid under 
te*t, such a |>rcripilatc strongly indicates (lot 

the lit iii i,l contains C"llcium 
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Raised cut I iny bom, I makes il cast/ lo ad, I 
eeyef aides at different times to hot pail 

We raised our 
cutting board. 

O 

Wo hove used this culling Ixtiml for sev- 
ct.il inoiillis iu our new lust kitcliciut mnl 
lin«! it very lumdy. You slide u bowl un- 
derneath il or place il over n hot pan, n,s 
shown above. Then jiu»l « nt or dice your 
food and push it ill. 

Oins is made of walnut but the board 
could just a.s well be made of inexpensive 
pine. Cut and altarli the legs at a ‘.Ml’* 
angle, using a waterproof glue, no nails 
or screw*. If you do not have a power saw 
to nil Ihe two slots, allaeli the legs with 
deep set serews tlmmgli (lie lop. Finish 
Ihe iNiaril with a eoaling of salad oil, ap- 
plied wilh a rag. Allaeli four small rubber- 
headed lacks to l lie bottoms of the legs 
lo serve ns bmn|H is. 




IKON I VII W 


SQUARE GRIDS 

Dimensions can be varied. Make the two 
leys hiljli enough to elear your favorite 
salad bou l, and round all the edges well 
SUNS E T J A N II A If V 1 1) (> 7 
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Waterproof Fire Starters 



OUTD OOR LIFE 

September, ] 


Y OU know how it is to try to start a 
camp lire by striking a wet match on 
a wet rock. Just to make it hard, the 
kindling is usually wet loo. and so are 
you not to mention being dead tired, or 
half-frozen, or ready to drop from hunger. 

All that misery can be avoided If you take 
along a supply of waterproof lire starters. 
They can be made up beforehand at home, 
with matches, sandpaper, and scrap insula- 
tion board. The pictures show how it’s done. 

Beauty of it is, you need only a few of 
the "sandwiches” described— the rest of your 
quick-starting equipment consists of little 
squares of paraltin-dipped insulation board. 
Those squares also come in handy even in 
dry weal her, for they’ll ignite fairly large 
twigs and you won’t need to gather u lot 
of small stulT. 

Both squares and sandwiches, of course, 
should ho kept In a waterproof container. 
When carried In your pocket In warm 
weather, each block should be wrapped in 
paper to keep it from sticking to Us 
neighbors. 


Obtain some scrap inflation board about '/» in. thick — any kind that's porous, 
loft, easily cut with a sharp knife — ond cut into V* by 2^-in. itripi. (Alio 
cut vo me «-in. square*, which can bo spoored with an Ico pick, dipped "as art)" 
into poroRin. and uied to help dart firoi. Square! nood np furthor procoiiing) 


. groove both halve* of coch block *o they will 
iwgly when a motch is sondwiched between them, 
ie your blocks in. wide, and you'll hove room 
wo molches. side by side ond headed eoch way) 


Dip the hood of each match in molted par- 
affin. Ihon lay it in its groove. |Sofoly 
matches may be used, if you carry a strik- 
ing surface in a water-tight container) 


Iho larger blocks in two. sandwich 
and dig up some kitchen matches 


For strike-enywhere matches, lay a 
narrow strip of coarse sandpaper be- 
side the match. Use No. 2 or 3 sand- 
papor— liner grist might clog with wax 


Sandwich both halves; clomp, or bind with thread; 
dip into melted paraffin. If wax has visible va- 
por it's too hot. Soak Work till bubbling almost 
stops, then lay aside (sti'I damped) to harden 


When fuel ond ordinary matches are wot, opon up 
one or more sandwiches, feather the ends to moke 
them ignite more quickly, strike the match on 
the sandpaper, and use the holves for kindling 
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THE FANTASTIC FLY! 


■ »t* — ■ 

A SPARKLING VANE. 



A very curious nn.f clrj ; .in» vano fur ipiitt may 1* 
nintlc, l»y |.Iacini|; in l!»c center, w o» i »| in 
life, a* shown in tbo altoro cm. 'I Lis sf*in»!Ii? aitonkl lie 
hung <iu ik'licnt* pivots, ami (lie #jmc<»s IkC‘% vi» *L 
»|iir.»l (Innclifl near)/ coveted with m nil pieces of I »• i. 
iiigglnst or lliin |ilnl« of mkA. 'Ilia I i t lace / 
.vill put it in mol ion, ami as the vcftoioni will .» \um 
over/ possible posit Ion i scrcval ol ftkisvil i sura h 
pinscnt tlm idtcdiou i»f (lie sun at every icvolnti* it. fi »i» 
whatever point it may to viewed, thus piularinr »* ' ' 
itaiit ninl very UiIHmiI *]>uUh»|*. 


Sc ient ific \tnei Lean 

M<uv|i {D, 1861 

How m l*n>i»i’iu in In Hu* ISr»l |W, 

Minko up )•»«» iiilml In iMvi>ni|>li-li »Sil«vi , i > "*• ii" 
iloilako ; ilmMi! iijhiii mmitf |.till.«lnr rin|>l<>)iui-nl, 
iiinl |" i*evom In It. All ilnlii iil(l« « *n OMicwiif l«) 
iHIIkviim mul n—Mnlly. lUi not ufrniil to «oik «lili 

hnmk, nml •UHguntl) too • a « .1 lo rImm 

i .ill km no mien.” Ho wlio ii'iimlm In Iko mill 
i; ilmli ; luil Ini wlii> Rixm anil conn'd. AMi n.l !<• )'«u 
own InnliiOMi ! net II l limit In liny <mii ilw : •• n |~»t 
Hi t belong* to too ninny la III llrrvd mhI k*w ball 
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Popular Mechanics I‘)l9 

Changing a Motor-Car Tire 
without a Jack. 

It occasionally happens that a motor* 
ist fails tn have a jack at IkiihI when a 

tire needs to he 
changed on the 
road. The situa- 
tion is easily met 
wilh the aid of a 
strong hoard and 
a couple o f 
Mocks or rocks. 
Driving the de- 
sired wheel onto 
the incline, pro- 
vided in t h e 
manner illustrat- 
ed, and setting the brakes, a block is 
placed beneath the axle. The hoard 
is then knocked out of the way. 



by Kurt Saxon 

You've probably never given it a' thought but 
the comiron house- ' is a potential asset to any- 
one with chickens to feed. The following ideas 
vill enable you to cut your feed bills to zero and 
even give you feed to sell. (See also Vol. 1, pag- 
es 12, 30 and 110). 

The comrron house-fly and the larger blue and 
greet: thor axed flies are wildly prolific. Estimates 
have been made that if one pair of flies should bo 
allowed to breed with no deaths, in one year they 
would weigh, as much as the Earth itself. 



The house-fly. (Enlarged) 

•». larva, nr mscS* : A. puparium ; adult. (After Howard, 

I aiinl x.vc* I >c partisan of Agriculture) 

Consider, one fly weighs about a grain with 
1500 grains to the ounce. A female will lay about 
120 eggs. 1 don't know the ratio of females to 
males but let's say half, or 60 females. The cycle 
m ecg to egg-laying female is 10 days to two 
weeks . 

Say you captured a male and female hung togeth- 
er in the act of mating*. Put them in a cloth-cov- 
ered box with a moist slice of baloney and keep it 
in a warm place. In a few hours the female will 
lay her 120 eggs. Soon thereafter the eggs will 
hatch into maggots. After eating the constantly 
moistened baloney for a few days the maggots will 
pupate and soon again, adult flies win emerge 
from the pupa cases and commence to mate and eat, 
eat and mate, and just lay oodles more eggs. (No 
need to capture a pair of flies in the act of mat- 
ing. Just get three or four flies and one or more 
of them will certainly be females) 

rf you should expand your operation, in four 
weeks you would have 3600 females. Two more weeks 
and you would have 216,000. Another two weeks, 
12 , 960 , 000 . We're just counting pi . :bie females, 
remember? In 12 weeks, or three months, would you 
believe 47,256,000,000?.' 

That approximates 31,504,000 ounces, or 1,969- 
000 pounds, or 934 tons! You would run out of ba- 
loney in no time. 

v.'e have already slated the waste from the 
chickens, rabbits and other livestock for earth- 



THE SURVIVOR Vol. 6 


2344 


THE SURVIVOR Vol. 6 



Chojfjnug board 

Tills unusual ( lio|i|»in^ ho;ir<l \>oiiM 
In* rs|M'riiilly wrlrmnr in llic ktltTtcii 
of :i niuk \\ In i oflrn prr|»iiri\s < »r i 
mini or «»l li»*r *IMirx willi iiumy 
rlio|i|M il \ i'1'fl nlilrx; it whs lliis kind 
or conking I lull rniginnllv ius|»in*il 

llie I mmixI Tin* i"" *i«lw lirmv wlwl 
yon'ri' rlin|i|iing, ronlrol jnicr*. nml 
fiu'ililnlr nirryinj! «'lin|»|»nl |iirrrs 
from woik xmlmv |o slovc uitlionl 
loxing liny. 

Tin* Ihnii'iI sIioxvii is mailc of 'L> 
i m il lliii'k solid limtllionnl. Allurli 
( lie side* will* while nine nml -mull 
noils sunk Imlmv I lie surfmv. filling 
lliC holes »idi plaslie wonil. As n 
conditionri. rul> siilml oil over nil 
siirfnees, lei xlmnl. I lieu rnh oil llie 
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hunk k r 

Popular Mochcinjcs 1919 

Improvised Post-Card 
Projector 

and Enlarging Camera 

Ui HARRY MARCKLLB 

A N outfit which may he used loi 
either piojccting picture post 
cards or enlarging pln>togi.i|»liic nej; :» - 
lives was assembled as delineated ill 
the illustration. An ordinary camera, 
which provides the lens and bellows, 
is rerpiiied, in combination with a daik 
hox which can he built in the home 
workshop. The method of constitution 
is this: 

Make a hox about 8 in sipiaic out of 
/•■-in. planed soft-wood stock. Nail 
the sides, hut omit, for the present, 
the top and the holtoni. The two 
openings thus h ft will Ire called the 
front ami the hack. Mount an M by 
8 by •/--in. hoard, I >. which con- 
stitutes a door, on the l-ack with 
hinges and provide a hook to hold il 
shut. Cut a square hole, of the same 
size as that of the opening in the hack 
of the cameia which is to he used, in 


vorms. But the human waste would be for flies. 

Most state lavs say that human waste is always 
waste and cannot be used for growing food direct- 
ly. This is wise as cities and towns put so many 
chemicals down their sewers that any end product 
would be carcincaeous. 

Even so, esthetics dictate against using it to 
directly fertilize plants. The Chinese have used 
"night soil" directly on plants for thousands of 
years. Some fields have up to six feet of topsoil. 
All night soil is avidly collected. Rurals even 
put up attractive outhouses along roads to entice 
passersby. So intent are the Chinese on utilizing 
night soil that a constipated Chinese is flogged 
and given high colonics. 

The human waste for fly food would first go 
through a grinder. This 

is because maggots can’t eat what they can’t get 
into their little mouths. After grinding the waste 
would go into a special digester which would gene- 
rate methane, used as fuel. The methane process 
would generate enough heat to kill all bacteria 
and further break down the waste. 

What would be left would be a vat of slurry 
covered by about two thirds of its volume of mine- 
ral-rich water. The water would be siphoned off 
into algae troughs and the slurry would be fed to 
the flies. 

The mineral -rich soup siphoned off the slurry 
would supply all the minerals the algae needed to 
divide twice each day. 

1 suggest three foot wide, 20 feet long, one 
foot deep wooden, plastic-lined troughs filled . 
with the water. The light from the sun or fluores- 
cent lights, plus a possible heat source under the 
plastic should supply all the algae wanted. 

The harvested algae could be mixed with the 
ciead : * dried and pelletized or broken up. As 

chicken feed it would supply all the protiens, 
vitamins and minerals required, even by chicks. 

A fly-feeding unit I’ve designed would provide 
120 one square yard by four inches deep plastic 
trays. They would be on racks, preferab- 

ly of sheet-metal and would be 1 2 high with four 
inches of space between. 

The fly room would be 15 by 10 feet and would 
hold 10 racks. It would be fully enclosed by win- 
dow screen to keep the flies inside. In the bottom 
part of each tray would be a hole with a patch of 
rubber with a slit in it through which a nozzle 
would be inserted. The same kind of slit rubber 
patch would be over holes in the screen adjacent 
to each tray. 

As the maggots ate themselves to pupahood they 
would rise to the top to pupate. It -wouldn’t do to 
put the new slurry on top of the pupas, thus kil- 
ling them, so the slurry would have to well up 
from beneath. Two inches from the bottom of each 
-_ray would be fixed one square yard of rigid plas- 
tic with holes spaced every square inch. 

Thus, as the slurry was consumed and the level 
went down, the slurry tube would be inserted 


THE SURVIVOR Vol. 6 

another 8 by 8-in. piece, I 7 .. This 
will constitute the front board. This 
front hoard is So cut that it tits in 
between the sides of the box instead 
of on the ends, as dues the hack. In 
the top. cut a square hole for ventila- 
tion. A hood is provided over this 
hole to prevent light being thrown 
forward. 

When using the anangciiiciit as a 
projector or magic lantern two 10- 
watt tungsten lamps. A, arc required. 
I Cad i lamp is mounted in a porcelain 

receptacle held on the floor with 
screws. A lamp cord, one end con- 
necting the two lamps in multiple and 
the other fitted with an attachment 
plug, passes through a hole in the floor 
of the box. Form the two reflectors. 
II, of H by 7-in. bright tinned sheet 
iron pieces, each having holes along 
one of its edges to admit of attach 
mem, The reflectors are bent to a 
semicircular contour before mounting 
The card holder is detailed at It is 
a piece of tinned sheet iron bent to 
the form shown so that it will hold a 
post card. A bole is drilled in its cen- 
ter for a screw pivot. It can then be 
fastened to the center of the hack door 
and can he turned into position for 
either horizontal or vertical pictures. 
A washer is inserted on the screw be- 
tween the holder and the door. The 
thickness of the camera body having 
been determined, a slide is fastened to 



the front board, as diagrammed, to 
support this body. 

llcfore it can lie used as a projector 
it must he adjusted to operate with the 
camera of the typo and si/e available. 
The adjustment, which must lie made, 
in a darkened room, having on one of 
its walls a white screen on which the 
image will he projected, is effected 
thus: Remove the bark from the cam- 
era and place the camera in the slide 
without extending the bellows. Open 
the shutter. Insert a card in the holder 
C. I.ight the tungsten lamps. Now 
move the front hoard, with the camera 
carried on it. back and forth within the 
hox until the components arc in focus. 
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through both rubber patches into the bottom half 
of the tray. St a: at the far end of. the tray, 

the tube would be worked from side to side .and 
withdrawn as the slurry welled up through the 
holes and caused the top level of slurry to rise, 
refilling the tray. 

At one end of the screened-in fly room would be 
a screened section two feet wide by four feet long, 
at the bottom of which would be a drawer covering 
that area, flanging from its center would be s sys- 
tem of electrified vires too close together for a 
fly to get through. 

Flies touching the wires would be electrocuted 
and would drop through the slit of the electrified 
screens making a "V" just above the drawer. There 
would be a three eicths of an inch slit at the 
bottom of the "V so the chances of a live fly 
getting into the drawer would be small. 

There would be little reason to enter the fly 
room. At the end opposite the drawer would be ano- 
ther slit rubber patch for inserting a ten foot 
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that is, until the most distinct Image 
obtainable is reproduced on tlte screen. 
Then, illuminate the previously dark- 
ened room and nail the front hoard in 
the position thus determined. These 
adjustments having been made, paint 
the box. inside and out, a coat of dead 
black. Everything should he painted 
black except the reflecting surfaces of 
the tin reflectors and the iiicandesceut- 
lamp luilhs. The front hoard having 
been fastened, subsequent focusing can 
he effected by shifting longitudinally 
the lens board of the camera. 'I lie 
image of any sort of a picture that will 
lit in the holder can lie reproduced. 
Colored post cards will project in their 
natural tints. 

To make enlargements with the same 
box, a few minor changes are neces- 
sary. When employed for enlarge* 
i rents the tungsten lamps, which are 
inquired for projection, are not used. 
They may, however, remain in the box 
and can he disconnected from circuit 
by unscrewing them a few turns. The 
negative, or him, which is to lie cn 
larged, is held in the opening K. Where 
a film is to he reproduced, it is held 
between two pieces of glass which are 
fastened to the inside of the front hoard 
with small clips. If a glass negative is 
used, the two additional glass plates 
arc unnecessary. If the negative does 
not fill the opening in the camera, a 
mask cut from heavy black paper will 
lie required to cut off the light. 

The light for the enlargement is fur- 
nished by another tungsten lamp 
mounted in a porcelain recepi i i-- 
which is screwed to a hoard which con- 
stitutes a base. This light Source is 
moved about in the house until it is 
directly hack of the opening K in the 
front of the box and until the light is 
distributed equally over the entire neg- 
ative. To focus, move the camera back- 
ward or forward. While focusing, use 
a yellow glass, or ray screen, to cover 
the lens. When focusing lias been com- 
pleted, the shutter is closed and the lay 
screen removed. Then slop down the 
lens to bring out detail, and expose. 

Noodles 

After you ve made homemade noodles, 
you’ll wonder why you ever bought the 
flour and water kind. That’s .all the 
commercial ones are made of. Your 
homemade noodles are made of (lour 
and eggs. They are basically 2 eggs. 1/4 
cup butler, or margarine, a dash or two 
of salt and enough unbleached flour to 
make a stiff dough. Roll out the dough, 
cut into narrow strips, separate them 
and spread them out to dry. (If your 
noodles arc really bone dry. you can put 
them in a jar and they’ll keep a month ) 
For a cheap addition to a meal, serve 
plain egg noodles with butter or cheese. 
They are great with chicken or beef stew 
or vegetable soup. 
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long tube to vacuum out any flies dying naturally. 

If the unit were properly maintained, the 
drawer should be filled with dead flies several 
times a day. 

Although flies are Known to be carriers of 
germs, this is only because wild flies seek decay- 
ing t ter for food and for egg laying. These do- 

mesticated flies, feeding and laying their eggs on 
the nearly sterile slurry would be as germ-free as 
one could reasonably want. 

My system is for producing in bulk to feed com- 
mercial flocks or to sell. 3ut it could be scaled 
down to fit the needs of the individual. 

Nor would one be confined to human waste. Any 
manure, chicken, rabbit, pig, cow, horse, etc. 
would do. For a clean product, however, it is 
urged that the manure first be subjected to the 
methane extraction process. This would not only 
provide free gas for the house but would produce a 
finer, cleaner slurry for the flies. 


ENCYCLOPF.Dl A BRITAN iCA 1892 
THE HOUSE-FLY 

The minute dull chalky white eggs (usually about 120 in mint her), 
elongate oral amt cylindrical in shape, arc laid by tlte parent lly in 
crcvilcs of fresh manure in or about stables,— heat, and especially 
moisture, being required for thoir development. The larva* ate 
hatched in twenty-four hours, and pass through three stages, averag- 
ing from five to seven days in all ; in the second of its singes, the 
larva has been observed to increase by one-third of its length in 
twenty-four hours. They resemble those of the well-known meat 
fly Calliykora vomiloria, but aro smaller, longer, more slender, trans- 
parent, smooth, and shining, and regularly conical. The prop-leg 
at the apex is also much smaller, and cannot ho seen from above 
when the larva is in motion. They eat the decoying parts of the 
manure, leaving the bits of hay and straw. The puparitim, or pupa- 
o. is a quarter of an inch long, cylindrical, and dark brown, 
closely resembling that of Slomoxys caUUrans , from which it 
chiefly differs in the larger and squarcr anal •piracies and l ie 

smoother apex. The enclosed pupa is of the usual type of t no 
cyclorhaphous DljAcra, oud is readily distinguishable from that 
of Slomoxys by its broad spatulato labium and curved maxillary 
r.lipi: it rests in the case with the hard framework of the jaws 
of the old larva skin next tho ventral sido ; and when the lly 
pushes its way out, after remaining from five to seven days 
as a pupa, the upper end of the caso splits off just behind tho 
suture between tho thorax and abdomen. The term “pupa" is 
here used in a general sense, since intermediate stages ol de- 
velopment (variously called “pseudo-nymph" or “semi-pupa") 
in that condition , occur in tho Muscula , as in Jlymtnoylcra, 
Colcoplcra, ice. 

On leaving the pupa- case, the fly runs about with its wings 
soft, small, and baggy, pressed* to the side of the body, mu i as 
in the pupa. It is ;*a!c, with the colours not set, and the mem- 
branous pot lion of its forehead constantly distends with air as tho 
lly moves, being connected with the trachea?. From Mr Lowne's 
observations on the anatomy of the blow-fly, this organ is evi- 
dently employed for pushing away tno end oi ific pnparium when 
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A two-story 
house Jo r nils 

sinsim March 1969 

The while oi hooded tot\ you see in |n-t 
sl mi's nro <l<-li;<lil fill lil I It* |h*Is l«>r rliil- 
ilicil. Tliry nrr my fiiemlly in :i sliy wsiy. 
iiilcllij><‘lil. nml iimisunlly rloim niiimiih. 
Tlu*y ilo iiceil ii rn ji|* I liev mil mil lumir. 
Itminlil <!. I.vmiiii of Siilcm. Oii'uon. 
ilrsiyni'il and Imill I his sini|ile mgr h» 
Iiimiso his childtcn’s hvn liile nils. 1 1 
lias worked very wrll. The ntjir is snwll 
i nmij:h lo In* moved hInhiI easily Iml l»i« 
I'luiliycli In allow I he nils loe\ereiM* inside; 
il has hi'lemvnys for slee|iiiij: and windows 
al I wo levels for view inn I he world. 

Yon ran huild lliis m#r of '.s. . or 

■'i -ineli ply w iukI. ( ’ill I lie ii|M‘iimj>s in 
door, side, nml lo|» willi ii sjiIkT saw. Ji«- 
snw, nr hand keyhole saw. The liT I and 
liyilil side of lliis ea^e .are. rnhheled lo l*»M 
I he I wo Ih ii iis and l lie lop. II you do not 
have a power saw, simply Iml I join Ihese 
wood meiilheis. I 'so nine as well :•« nniU 
w lien asseinhlinn. 


Seteeu llie openings with I ineli mesh 



Seemingly happy in lln ir home. these while 
rnh don't rush awn// leheu door it opened 



Two handles )>)okc for rn eorri/inii II ire 
mesh irindoim lei the nils see nil. smell nil 


2347 

the pupa slips out of ils case. 

The whole period of evolution being thus from ten to fourteen 
days only, and the number of eggs laid by each female fly so numer- 
ous, it will be readily seen that any slight personal inconvenience 
to man, as produced by the habits of the perfect iusect, aremueh 
more than compensated for by the unceasing labours of its larva* 
as scavengers ; the benefit being the more direct ns the work is 
invariably done close to human habitations. The workings of the 
law of nature, by which an excess of increase in any one species is 
checked, arc conspicuously shown in the case of lliis insect. Not 
only do the ordinary parasites of its own class (some Hymcno- 
ptcious, and in one recorded instance Coleopterous) attack it in its 

Her .stages, but certain common birds are particularly addicts l 
to it in the perfect state (in which also a Chcli/er, a minute 
European representative of the scorpions, lias also been found 
parasitically attached to it). Tho vegetable world also supplies 
some lethal agents in the shape of fungi (notably Emjntsa musca), 
individuals destroyed by which arc constantly to be seen in 
autumn unable to move, and distended or ruptured by tho 
expansion of the internal growth, the white spores of which ato 
finally lo bo observed scattered round their victim. 

Trivial as the house-fly may appear even to entomologists, it is 
lo he noted that recent observations by the German biologist 
Wcissinan on its development have resulted in bis discovery ul its 
possessing "imnginnl discs” in the early larval state— a structure 

deemed oi sufficient value lo suggest a new division of the whole 
Inxcta into “Discola” and “ Adiscota.” 

MAKE YOUR OWN 
CORN NUTS 

You must be familiar with corn nuts. They are 
put up in plastic snack bags and are sold in most 
gas station markets. They cost about 25 cents an 
ounce and are made from Hickory King Corn, a larg- 
er type than feed corn. 

The only difference between Hickory King and 
other varieties is the size. There is no differ- 
ence in taste. So you can make all the corn nuts 

you like and be assured they are just as good as 
the commercial kind and cost next to nothing. 

Corn nuts are a variation of parched corn. Ind- 
ians and pioneers ate parclied corn almost as a 
staple while traveling. It was very nutritious and 
took up little space so was considered an excel- 
lent trail food. 

Parched corn was made by Indians by putting 
dried corn on hot rocks or in hot coals. You can 
make parched corn by simply covering the bottom of 
a greaseless frying pan with corn and stirring un- 
til th* rnels are uniformly brown. 

Corn nuts are a little more refined. As a sam- 
ple batch, use one cup of whole corn, bought from 
any feed or health food store. Soak the kernels 
in two cups of water for three days, in the re- 
f r igerator . 

Pour off the water and dry the kernels in a to- 

1. Heat up about four cups of grease; bacon. 
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Potato Chips 

Pare Ihe potatoes and slice into thin 
shavings with a vegetable cutter. I-et 
them soak in ice water for an hour, drain 
and dry in a towel. Have ready your 
healed deep fat and fry until they curl 
and are lightly brown. Put them in a wire 
frying basket to immerse in the fat and 
shake them as free of fat as possible 
before lifting from the kettle, then put to 
drain on absorbent paper. Dust with salt. 
Keeps a week or more. 


Pretzels 

Make a dough of four cups of flour. I 
tablespoon butter. 1/2 teaspoon salt, a 
rounded teaspoon dry yeast, enough 
water to make a rolling dough. I .el rest 20 
minutes, then roll out and cut into strips 
and let dry a couple minutes. Shape into 
pretzels pinching ends together, l et 
stand until they begin to rise. 

Make a solution of one level tablespoon of 
lye in a half gallon of boiling water or 2 
tablespoons in a gallon (don't use 
aluminum pans). Pul the pretzels in Un- 
bolting water. As soon as they come up to 
the top take them out. Drain, brush with 
beaten egg yolk, sprinkle with course 
salt or caraway seed. Hake on oiled 
baking sheet. Set oven as high as you 
can. 700 if possible and leave in there 2' i 
minutes. (10 minutes at 500) Takeout of 
the oven, turndown to 400. set them back 
in and leave in until they arc l»onc dry. 
Drying time varies a lot by how they ore 
cut out. how thick they are. Break into 
desired lengths. Put into jar with light lid 
and they'll keep. 


lard, vegetable oil; it doesn't matter.. When it is 
so hot a drop of water sputters on its top, lower 
a heaping tablespoon of kernels into the middle of 
the grease. The grease will then begin to boil vi- 
olently. You have to know how it will react so you 
won't be tempted to just dump the whole cup. in and 
watch tb ease erupt all over the stove. 

Make sure any handle to the container is turned 
toward the back of tlx? stove, especially if you 
have a child standing by. Also, stand back as an 
occasional kernel will pop like popcorn. 

At first the kernels will sink to the bottom 
and most will rise to the surface as their moist- 
ure departs. When they float to the surface watch 
until they turn copper brown. 

Take out a kernel occasionally, let it cool a 
minute and chew it. If it's chewoy it's not done. 
When it crunches and shatters it is. Then scoop 
the browned kernels out onto a piece of newspaper 
to absorb the grease. 

Now you can continue a heaping tablespoonful 1 
at a time and cook them about three minutes or, 
cautiously and slowly pour the rest of the cup in. 
After the boiling stops the kernels will rise and 
simmer on top. But the whole cupful 1 will cause 
the grease to cool some so the real, cooking will 
take about fifteen minutes. 

All you're doing is deep frying them. You can 
experiment with a shallow frying pan or a deep fat 
cooker. The result will bo the same. With salt, 
they will be delicious. 

Don't use the same grease for more than three 
or more batches. The heat breaks down its mole- 
cules in tl rid it can be unhealthful. 

ou might also try deep fat frying soybeans. 
They are tasty but i 1 so much as corn nuts. Soy-- 
ieed only be soaked overnight. Also, they 
cook in a shorter time and are lighter than copper 
brown and do not becoi xactly crunchy; something 
between chewy rrunchy. Munchy . Tasty with salt. 

Both 1 nuts and deep fried soybeans can be 

inack bowls or while watching TV. 


SAVE THE 
FAMILY FARM 

In the early 1970s Russia suffered 
disastrous crop failures. Their govern- 
ment; blamed the weather and inefficient 
collective farmers. Bureaucratic buna- 
ling was an important factor. 

The Russians then bought up all Amer- 
ica's surplus grain. Fearing shortages 
here and hopinq for more Russian crop 
losses, the U.S. government encouraged 

the American farmer to bring more land 
into production. Our farmers .did as 
they were asked. Our banks gladly loaned 
them money for more land, seed, fertili- 
zers, pesticides, herbicides and more 
and much larger farm machines and the 


fuel to run them. 

For a while the farmers did well. 

Then the Russins figured that if Ameri- 
cans could get bogged down in a no-win 
war in Vietnam, they could do as well. 

So they invaded Afghanistan. President 
Jimmy Carter, reared as a farmer, none- 
theless cut off grain sa)es to Russia on 
behalf of the Afghans. 

The Russians simply turned to Cana- 
da, Australia and Argentina. Also, Rus- 
sian bureaucrats eased up on their far- 
mers and their own grain production 
rose . 

This left American farmers with mil- 
lions of acres devoted to grains no 
longer in short supply and actually a 
growing surplus, costing the U.S. tax- 
payer over $9,000,000.00 a day to store. 
And the American farmer goes on growing 
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gram without a market until the bank 
relieves him of his counterproductive 
f arm. 

John Redman Coxe, writing in Tl>e Em- 
porium of Arts A Sciences, 1012, pro- 
posed a crop which might be the solution 
to those farmers who have not yet gone 
bankrupt. Sunflowers i temperate 
crop. They will grow well on marginal 
land without irrigation. After planting 
they need no cultivation and with modern 
agricultural methods should be double 
the production of Ifli;. 

Sunflower seeds, oil, seedcake, cor- 
dago , etc., would give the farmer a much 
higher profit than grain. This is espec- 
ially true since they require no ferti- 
lizer, pesticides, herbicides or jx>st- 
plnnt ing cul t i vat ion. 

Observations on tin l nrious f 'sen to which the Sunjtou'tr 
mail be applied. Jl/j the Eorroit. 

Til K advantageous employment of this plant lines not 
appear Jo have been sufficiently nppici*i«tc«l. The ol». 
jee.l of lliis essay is to attract (In* attention of those who 
nmv have it in their power to pursue tin* enquiry to its 
lull elucidation; and il is expected, that this may he rea- 
dily accompli-hed liv prisons residing in the country, 
u iih little expense, or Irniililc to themselves. noil with real 
henelit to the community. if llrnir cxpciimculs shall satis- 
faclorily demoiistiate the. presumed merits of this very 
common and luxuriant product «»f the vegetable kingdom. 

In n letter, published in the first volume of the Amcri- 
enn Philosophical Transactions, from Dr. Otto of Hellt- 
lelicm to I)r. Bond, we have no account of the oil pro- 
ducer! " from the seeds of the common large sunflower, - ' 
hy methods very similar to the extraction of linseed oil; 
one bushel of the seeds yielded about three quarts of oil ; 
and he states that it was frequently used on snllad, for 
which il answered very well. The committee, to whom 
the specimen sent was referred, icpoit it to he thin, clear, 
and ngrccnblc to the taste, and arc of opinion, that il 
“will supply the place of olive oil for the above, and 

many other purposes; and may, therefore, be looked 
upon as a valuable discovery to America. 

Immediately following this communication, is an essay 
hy Dr. J. Morgan, “on the expressing of oil from suu- 
fiower seed. - * in which wc arc informed, that it is found 
from experiments, that a bushel of the seeds will yield 
on expression, near a gallon of mild oil. And he *~ivcs 
(lie account, from a correspondent at Lancaster,- of ccr- 
t.iin results upon this subject, from which wc learn. Ural 
one hundred plants, set about three feel distant from each 
other. &c. “ will produce one bushel of seed, without any 
other trouble than that of putting the seeds into the ground. 
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from which he thinks one gallon of oil may be made.*’ 
- By an estimate made, it appears, that one acre of land 
will yield to the planter between forty and fifty bushels 
of seed, which will produce ns many gallons of oil.” The 
remainder of the essay is taken up with many valuable, 
observations on the mode of expression, and on other 
points connected with the subject, which arc unnecessary 
to be here transcribed, since the whole of the original 
communication will he advantageously read, by any one 
w ho finds an interest in the. present essay. 

.Mr. John Saunders, of Gloucestershire, (England) has 
called the attention of the. public, in Dicksotrs Agricul- 
lural Magazine, No. 0, to “the use of the seed of the 
great sunflower, (Ileliantlms amiuus) as a food for swine, 
rabbits, poultry, &c.” in which communication he rec- 
kons that an acre will produce from fifty to sixty sacks, 
(weight of sack not mentioned,) the profit of which, at 
the low rale of two shillings and sixpence per sack, is 
estimated at four pounds sterling per acre. He remarks 
likew ise that the steins partake so much of the nature of 
wood, that, when perfectly dry, they may he burnt as 
furl, an acre affording from three to nine waggon loads, 
lie suggests also their use hv wattling nml other inodes, 
to enclose sheep, nml to guard them from the inelemrii- 
civs of the weather ; nml that, where there arc dry walls, 
with the aid of .rafters and hurdles, they might he con- 
'erted into an excellent covering for temporary sheds in 
the fields, nml about the homesteads, for pigs nml other 
animals. He recommends the leaves ns nu excellent 
r.trcn food for rabbits, or as serving for litter when dried. 
The plants, too, he affirms, will remain n long time nf. 
ter they arc ripe, without shedding their seeds, through 
neglect of gathering, and me. not liable lo lie injured In 
rains, or destroyed hy the attacks of birds, lie mentions 
the cultivation of the plant in France for the sole pur- 
pose of extracting an oil ; and he recommends sowing 
the seeds very early in the spring, if not in December, as 
the early sown plants always arrive at the greatest height, 
nml produce the largest quantity of seeds. The whole 
paper is worthy of perusal. ^ 

The mode of culture is given in the Mime magazine. 
No. 7. hy “ Amicus," from Dr. Willick, and Mawe 
and Abercrombie's Gardeners Calendar. This per- 
son stales the use of (he oil i:i printing: mid of the 
cake, after expression of the oil. in feeding a pair of small 
oxen, who eat it greedily, and throve well upon two 
pounds a day. He further states the oil to be ns fine 
transparent sweet oil as ever w as produced from almonds? 
and that eighty pounds weight of clean seed produced 
eight quarts of oil, part of which he used in lamps, nml 
found it burn with great pureness and brilliancy. 

In No. «J of the above mentioned magazine, a writer 
conceives, that it may he successfully cultivated for the 
purpose of supplying clothiers with oil, instead of using 
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llic Florence oil imported from t lie Levant, and which is 
sold to them when it becomes rancid, for the purpose of 
softening their wool, when preparing for the loom. 

We have another writer on the subject in the 2/th No. 
a Mr. John Wright, who estimates the crop produced h\ 
him nl not less than twenty quarters of seed to the acre: 
though he considers it n tedious crop to harvest, from its 
ripening at so many different periods: lie nevertheless np. 
pears to think well of it upon the w hole. 

I have thus collected a mass of facts, which altogether. 

1 think, render this plant worthy the attention of th- far. 
mcr, and aflbrd adequate encouragement to a fair i r ; a j „j- 
its real importance, in nflording n most important article 
to the painter, printer, clothier, and in domestic economy, 
botli ns n fuel and for diet. 1 come now to what, 1 trust, 
may prove of far more value in n national point of view : 

I mean the great strength and staple of the woody fibre 
of the stalk of the annllower, n part not heretofore applied 
to any use, except ns above proposed by .Mi. Saunders. 

" lien we consider the immense importance of the nr- 
tide hemp to our maritime concerns, (other objects of its 
application out of the question,) and recollect w hal miiiis 
aie annually expended in Russia in the purchase of this 
raw material: when we reflect, too, on (lie comparatively 
small proportion of our wants supplied amongst outsell e«, 
partly arising fiotti (lie (rouble and uncertainty of (lie 
crop, and more, perhaps, from other nrtirlcs of hushauilti 
bring more productive: we must admit, (hat if a fair and 
adequate experiment shall prove, that a plant, attended 
iiiili little trouble in cultivation, and almost certain in its 
produce, is capable of nflording a substitute for hemp, of 
equal or even superior strength for manufacturing ropes, 
rallies, See. of such infinite importance to the commerce, 

&c. of the United States; — I say, if this is demonstrated 
by fair experiment, who will doubt its becoming an arti- 
cle of the fust attention in agricultural pursuits? The 
chief object of (his essay is to call upon our farmers and 
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others, especially those who arc accustomed to raise 
hemp, to give this a fnir and candid examination. In 
towns, we have not adequate advantages to pursue (his 
enquiry; hut it is now several years since 1 accidentally 
found a sunflower standing in my garden, of which little 
remained but the woody fibre, (the rain, &c. having gra- 
dunlly rotted off (he cpideimix, kc.) which resisted no 
mu. li 1,13 1, tt, -inptn to break It, that l was forcibly struck 
w ith the probable advantages to be derived from its use. 
•Since that time I have repeatedly mentioned the fuel, 
and have endeavoured to induce others to pursue the cn. 
yuiry, hut, I helicic. without effect. My attention has 
been again called to I hi-, subject, by lately stripping off a 
small and single fibre from a plant, and twisting it once 
or twice into a small twine, which I could not with all 
my force break, otlic iwisc than by repeatedly bending, so 
as gradually to destroy the cohesion of the parts; even 
the single fibre would, I believe, have supported a weight 
of some pounds. Under the impression I have, I con- 
sider the medium of the Emporium the best, by which 
I might hope to. have i\ lull and fair experiment made 
upon a point so truly important, and I have only to re- 
quest the favour of any one who pursues it, to let me 
know the result, that I may coiniuiiiiicato it to the public. 

before I conclude, I shall only add, that the ])ilft of 
this plant, which is very considerable, is, without excep- 
tion, one of (he most combustible materials 1 know. A 
piece of seven or eight inches in length, from one of the 
branches, perfectly dry, catches lire like tinder, ami 
Imii us down in less than a minute. Whether experiment 
may show it to he useful as a match, in blasting rucks, 
instead of the present kind employed, I know not; probn- 
by wo limy find it useful ill this, as well ns in other 
put suits. 

John IIf.dm an Com:. 

Vhihiilclifliiu. (Jt .V.Vr .% IS 12. 


10,000 POUNDS OF TOMATOES! 

In .Japan, in a q 1 ass-enclosed shopping moll, is a single tomato 
Plant about 20 feet tall. So far, it has yielded 10,000 pounds of tom- 
atoes . 

This is an example of what just one plant, properly nurtured can do 
To understand this you must put aside your notions of garden plant- 
yields. 

The garden plant is subject to changes in weather, water, competit- 
ion for nutrients and other factors which limit yields. Also, most gol- 
den plants die with the first frost. But a plant raised in a green- 
house, whether in soil or by soilless culture ( hydroponics) doesn't 
have the limitations of garden plants. It gets plenty of everything it 
needs and on an individual basis. Since it is protected from extreme 
cold, unless it naturally dies after producing seeds, it can keep 
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growing indefinitely. 

The only real difference between soil and soilless culture is that 
with hydroponics, you provide all the nutrients. This takes a little 
more study. But once you've gotten the right combination of chemicals 
for a specific plant, it's just routine from then on. 

If you should decide to make a growing cabinet, as described on the 
following pages, one tomato plant could pay for your unit and give you 
pocket money or more, depending on the size of your operation. After 
all, tomatoes sell for up to 90 cents a pound. If you should sell them 
to friends and neighbors, or possibly a store, you could build up a 
steady income. You could charge up to 50 cents a pound to individuals 
and sell all you grew. 

Of course, you would have to trim your plants lest the foliage 
swamp t he unit. You might not get five tons from one plant, but you 
could make a decent profit and become an asset to your community. 

Since I don't know what kind of tomatoes you want, or even if you 
might choose eggplant, hot peppers or other vegetables to grow, I sug- 
gest you get a Gurney's seed catalogue. They are free and the best, in 
my judgement. Write to Gurney's Seed Co., Yankton. SD 57079. 

For a good, overall plant nutrient which should satisfy you until 
you become more select ive* i suggest Miracie-Gro. This sells at $12.95 
for five pounds. One tablespoon to a gallon of water will give most 
plants all the basic and trace elements they need. 



FUN FOR ROYS AND GIRLS 
By Gappy Dick l ' )A ~ 

YOUR NAME ON AN EGG 

Beeswax And Vinegar Will Produce This Amoiing 

Result 


How would you like to 
anu.TC your i i tends by show- 
iiit; them an egg with your 
name or initials actually en- 
graved in raised letters on 
the .'hell? 

You will not only mystify 
them, hut you will he the 
envy of the whole gang. 

Imagine the fun you can 
have bv chiming to have 
among the chickens a special friend that will hy on egg debated 

to you ! . 

Ask Mother for a little piece of beeswax, the kind that is used 

to nuke a flatiron smooth. 

With this, write your name or jour initials on the shell of an 
rug. I’rcss down, so plenty of beeswax sticks to the shell. 

Next, place Ibe in a bowl of vinegar . Leave it ihere .«»r 




teat 




roii 

2 ♦*«*«** 


. ~X o l/i 



about two (units. 

n vhi remove the egg from the vinegar >nu will discover 
your name has apjirarcd in raised letters on the shell! 

This hapficiis because Ibc acid of the vinegar eat* away that 
part of the shell not covered hy the wax. 

Show the tciult* to your friends. 


RUBBER-BAND MOANER 

Whines When You Whirl It Around Your Hcod 

A piece ’ of cardboard 
about six niches long and 
four inches wide (Figure ! ) 
and four rubber bands are 
required to nuke a ruh!*r- 
band moaner. 

With scissor* or a sharp 
knife, cut the center nut of 
the car.Bioard as shown in 
Figure 2. leaving a frame 
about one inch wide at the 
tup and' I- >t tom and three- 
fourths of an inch wide at 
each side. 

Punch a small hole in one end of this frame and tic a long 
string to it. 

Over the frame stretch the four rubber bands as shown in 
Figure 3. The moaner is now ready for use. 

r.’s; hold r.i -lie free end of the long String and begin to swing 
the moaner around i.u! around, going faster and faster. Soon 

.« will liegin to understand how this toy got its name, for the 
rubber hands will begm to moan as the air swiftly passe* through 
them. The faster yeti -.wing the moaner, the higher the pitch of 
its sound* 

The results can be improved, if you wish, by slipping a small 
piece of wod beneath the rubier hands at each end of the caul- 
Ix-ard frame, thus moving them away from the frame and plac- 
ing them more in the current of air as the moaner is whirled. 
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SKELETON PRINTING 

Your Nome Con Bo Rood Only 
From A Ccrfoin Angle 


! f you'd like to have a new 
way to print your name, 
try this /un-project. The 
method 5$ a good one to use 
when putting your name in 
vour books and i:*s also a lot 
of fun just to draw it on a 


piece of paper and : 
others to see if l he 
what it is 

In Figure 1 an; 
name of a boy. It i 
to read, but if you 
book ns the boy in 
face of the page lc 
that the letters are 
son." Try it. 

If vou would lilc 


the 


h* 


tell 





I « % i r 1 1 • lr» 


hi< 


tlie 


with the 
i will <lt< * 
°F bJiliv I 


• i.„ 


it it will b* 
n is this: 


» .,n 


I iL 


'ke the v v 


f 


exo 


W )\t • 


Learn how 
and gills at h 



Bend each one in the 


GROWING PAINS 

A Cardboard Man Who 
Stretches Arms And Leg* 

Growing Pain* i* a funny 
fellow. If properly put to- 
gether, he will move his arms 
and leu* in a great stretch, as 
though he were trying to 
grow very talf. 

First cut out Growing 
Pains’ body (with head at- 
tached) and then two arms 
and two legs. Use light- 
weight cardboard or a very 
heavy (taper. 

To attach arms and legs to 
the body you must have four toothpicks, 
middle so it cracks, but does not break in two. With scaling wax 
or a very small bit of chewing “gum affix one end of the cracked 
toothpick to an arm and the other to the slrouhlcr of the body as 
shown in Figure 2. Fasten on the legs in the same manner. When 
you have done so. the rear view of the completed figure will be as 
in Figure 1. 

To make Growing Pains move his arms and legs in a very amus- 
ing manner, simply dip a water-color brush into water and place 
a drop of the water on the break in each toothpick, as in Figure 3. 
Put Growing Pains facc-uponatablc. In a twinkling he will stretch 
his arms upward and bis legs outward This lakes place when the 
water swells the toothpicks ami makes them straight! n out. When 
the toothpicks have dried again, bend tl k to their original 
position and Growing Pains can again be made to move his arms- 
and legs. 

JAW-BREAKERS 

Five fine flame-colored flamingoes flew from Horkh 
Gordon's great gray goals gaied gloomily groom-ward. 


POSTCARD TRAVELOGUE 

A New Woy To Show Your Scenic Cords 

Do you collect picture 
postcards showing scenes 
of cities and other places 
around the country? 

If you <k> — and it's a good 
hobby for any boy or girl — 
why not produce your own 
movie-style postcard trave- 
logue? 

The travelogue can have a 
cover on it resembling the 
title on a piece of movie film 
(Figure 3), and it is great 

fun to show it to your friends when they come to visit. Further- 
more. it is a dandy way to preserve your collection of cards in a neat 
and unusual album. 

The fust thing to do is to divide your car.ls into subjects, if you 
have many of them. They can be sorted, for example, according to 
the <tates from which they came, so that you will have a pile of 
cards showing scenes of Iowa, another showing scenes of Illinois 
and still another showing scenes in Texas. I f you have some show- 
ing scenes in the various national parks, they will make still an- 
other group for a single travelogue. 

Get a strip of wrapping pa|>cr just a little wider than a postcard 
and long enough to accommodate all the cards y ou have in a given 
group. Fold this strip as shown in Figure 1. Fach section of the 
folded paper must be large enough for a postcard to be glued upon 
it ami still allow room for the paper to fold readily. Figure 2 shows 
how to glue the cards in place and Figure 3 shows how to decorate 
the back of the top flap (which will fold over all the cards) with 
the t'tleof the travelogue Figure 1 shows what the travelogue will 
look like when fuily opened for inspection. 


HOME-MADE GOGGLE-EYES 

They Arc Lots Of Fun 

Make yourself a pair of 
big. funny goggle-eye*. 

It’s easy to *k> with heavy, 
construction paper ami cray- 
ons. In a jiffy you can cut 
out a pair of false spectacles 
that will fit over your nose 
and ears. On the spectacles 
arc big eyes drawn with 
crayon. Round holes cut in 
the eyeballs of the false eyes 
will enable you to see as you 
walk around with the gog- 
gle eyes on your face. 

Figures 1. 2 and 3 show how to make the eyes so they will fit. 
Begin by measuring the distance from one side of your face to 
the other across vour eves, as the boy in Figure 1 is doing. This 
will show you how wide the paper glasses should be to fit you. 
Next, measure the distance along the side of your head from a 
point paralleling live bridge of your nose to the back of your car. 
This will show how long the ear frames should be. You must now 
have a piece of light-colored construction paper out of which to 
cut the goggle-eyes. 

On -his paper, with pencil, draw the outline of the glasses and 
the car frames, as shown in Figure 2. Next, with scissors, cut the 
glasses out. letting the ear frames be wide, so they will i.ot tear 
easily when bent and hooked over your cars. Bend the car frames 
back at the place where they join the eye frames and then with 
crayons draw the big eyeballs on the glasses. Punch a hole as large 
as a dime in the center of each eyeball so you will be able to sec 
through the paper when the glasses are on. 

The finished effect will \k similar to Figure A. 
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OVER THE BRIDGE 

Ployed Wilh Checkers And Ironing Board 

I f you have some checkers 
and can borrow Mother’s 
ironing board, you can play 
a game called "Over I he 
Bridge." It is a game for 
two players and you must 
have two red checkers and 
two black ones. 

Place two large boxes on 
the floor about three feet 
away from a wall. Put the 
ironing hoard on top of the 
boxes so that a bridge is 
formed with one box under each end of the board. 

Next, establish a taw-line 10 feet in front of the boariL Each 
player must stand with the toe of his foremost foot back of this 
line and pitch his checkers over the ironing »x>ard bridge. 

The object is to see which one of the players can cause hn 
checkers to sail over the bridge and come to a stop at a point 
farthest from the wall, but still not under or in front of the 
bridge. The first player tosses his two checkers and then the 
second player tosses his checkers. A tape measure or ruler will 
often be needed to determine whose checker is farthest from the 
wall. The player whose checker is closest to the far edge of the 
bridge (and therefore farthest from the wall) gets one point. 

The first player to get 10 points is the winner. 

It is fair to toss a checker so that it strikes the wall, rebounds 
to the floor and rolls back toward the ironihg board, but a 
checker that rolls hack toward the bridge so far that it stops 
even only partly beneath the bridge, does not score. 

DANCING GLOVE-DOLL 

Two Fingers Sorvc As Its Legs 

Make n dancing glove- 
doll I 

This is an easy- but sur- 
prisingly effective fun proj- 
ect for either boys or girls 
A glove-doll is merely a 
cardboard figure glued lo the 
back of an old glove which 
you place on your hand. 

Your first two fingers are 
the doll's legs. As you move 
your fingers, the doll appears 
to lie dancing on the tabic 
top. 

The first thing to luve is the old gloi e. preferably one of leather. 

Be sure it is a glove that is no longer useful. 

With scissors, cut oil the first two fingers of the glove at the 
second knuckle ( Figure I ). 

Now. out of thin cardboard cut the figure of a dancer, hut do 
not include legs with the figure. Just make the upper half of the 
body. Figure 3 in the sketch suggests a foreign soldier for a dancer. 

Color the figure with your crayons or your water colors. 

Put the prepared glove on your hand ami glue the back of the 
cardboard figure to the hack of the first two fingers, from which 
part of the leather has been cut away. The result will be as in 

Figure 3. 

Now. get some doll socks and slip them over the tips of your two 
exposed fingers ( Figure 2). Cut the tips oil the leather finger-ends 
you snipped from the glove and use these tips for slippers by putting 
them on your fingers over the doll socks. 
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Your glove-doll is now ready. To make it dance, keep your first 
two fingers extended and double your other two fingers into your 
fist as in Figure 4. Then, when you push your hand forward and 
move the first two fingers, as though jigging, the doll will seem to 
be dancing across the table. 

HOW TO CUT A STENCIL 

Print Your Name. Initiols Or Secret Sign 

If yes: like to print your 
fkiiuc ‘Mi a;i‘i 1*1 her 

jay can have a lot of 
i tin it with a stcrrcil. 

It always jinxfoccs the in- 
itials. name and secret sitrn 
the saute, no matter where 
litcy a#c placed. 

To make your own stencil 
is cafv. AH yr-ti need is a 
;»icrc o f heavy brown wraji* 
pi:ig pa|»cr (the heavier the 
l<etter, for thick |U|)cr will 

lact longest ). a sharp knife, some old rags and some liquid shoe 
polish. 

First, decide what yon want to print with the stencil— your 
initials, the secret sign of your club or the name of your school. 
Next, with pencil, draw the letters (or sign) on the heavy paper. 

It is best to make the figures wide. At certain points you must 
allow little "bridges" to run across the outline of the letter, an 
shown in Figures 1 and 2. so the paper within the letter will 
not fall out. A k-tter "O." for instance, requires at least four 
biklges to keep the paper within the "O" joined to the paper 
outside the “0“ Otherwise, when the stencil is used, the "O" 
will appear merely as a big. round dot. 

After drawing the letters or the sign, rub both sides of the 
paper with a generous amount of lard. Lay it aside until the 
next day. by which time the lard will have soaked through the 
paper, making it tough ami waterproof. 

Then, with a sharp knife, proceed to cut the letters out, al- 
ways remembering to allow the bridges to remain, to hold the 
inside and outside of each letter together (again study Figures 1 
and 2). 

After this has been done, make a small ball of old rags (Fig- 
ure 3) to be used as a daulrer. Flacc the stencil on the object 
< — bh to imprint. Dip the rag ball into some liquid shoe 

polish and rub this across the letter-openings mi the face of the 
stencil. Lift the stencil and the imprint* will appear as in Figure 4. 

Try it! It's fun I 

TABLE SHUFFLEBOARD 

Equipment Con Be Mode In 15 Minutos 

Anybody who likes to play 
games will enjoy table shuf- 
fleboard. The equipment 
needed can be made in about 
13 minutes. 

Get a large piece of card- 
laiard. such as the top of a 
suiibox. At one end of this 
cardboard draw a chart as 
shown in Figure I of l!«e 
sketch. As you can see. 
there is a triangle which is 
divided into six parts. Each 

part has a numeral in it which designates the value. Draw some 
lines outside the forward point of the triangle. On -each side, 
letter the legend "Lose One Point.” 

For "men" use buttons or checkers (Figure 2). Each player 
should have two men. If checkers are used, one player should 
have two red checkers and the other player should have two 
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black ones. If bullous arc used, have two white ones and two 
black ones. 

Put the game hoard on a table. One at a time, the players 
line their men up at the edge of the cardboard, take aim and. 
with a flip of the finger, shoot a man toward the triangle. The 
idea is to have the man land on a section of high value. 

One player shoots one of his men. Next, the other player 
shoots one man. Then the first player shoots his second man 
and finally the second player jh>.*ts his second man Then fig- 
ure out the score tor that round. 

If a player wishes, he can shoot his man in such a fashion as 
to knock his opponent's man out of the triangle. 

Keep on playing rounds like this until one player or the othc* 

3ms scored 125 points and thus becomes ihe winner. 


MAKE YOUR OWN MEGAPHONE 

You Con Decorate It With Crayons 


Next time you go to a 
football game, take your 
own megaphone with you. 

It makes yelling lots more 
fun. Furthermore, it's fun 
to make anti decorate the 
megaphone just as you want 
to have it. 

1 011 must have a piece 01 
heavy construction paper 1 <> 
inches long and !2 Inches 
wide. On this Jay out the 
t lot ted line* shown in Jig- 
pie I. The cass way to draw 

piece of string for a compass. Make a small loop in one end to 
receive the point of a pencil Hold the other end at the exact 
middle of the 14-incli side of the paper. Then, with the string 
taut, swing the pencil from one 12-inch side of tlie paper t*» tlic 
other. 

The small arc at the top of the paper in Figure I is for the 
mouthpiece of the megaphone To make it tlie right si/f. place 
a small dot - inches to the left of the exact middle the top 
KMncIi edge of the paper. Draw a line frrm this point to ; oin 
the left end of (he big arc. Do the same on the right dc. Then 
draw a small arc from one dot to the other. Chi the right s*dc. 

as :• ten in Figure 1. allow n strip one half inch wMe for gluing. 

Now cut the megaphone out. running jour scis- us along the 
guide lines. 

Place glue on the extra half-inch strip ami roll the megaphone 
into shape as shown in Figure When the glue has dried, use 
paints or crayons to decorate the incgaplione (Figure 5). 

If you find you: megaplione lasts through only one game, it 
is always easy to make another for the next. 






HOW TO TALK PIG LATIN 

Any Boy Or Girl Can Learn 
This Fascinating Language 

Pig Latin — a fascinating form of double-talk— is 
easy ns pie to understand if you know one or two 
secrets about it. In no time at all you can learn to 
read it. write it and speak it. 

I think Pig Latin is so much fun that, on pages here and there in 
this book, I have included some proverbs in Pig Latin. To help you 
read them and discover what they sav. and to help you become a 
Pig Latin expert so you can talk with jour friends in 
this amusing language, this article embodies com- 
plete instructions. 

First of all. most of the words in common use in 
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the English language can be readily turned into Pig 
Latin words. Tire general rule to follow in making the transla- 
tion is to move the first one, two or three letters (whichever 
number will make the Pig Latin word easiest to pronounce) to 
the end of the word and then add the letters ay. Thus, 
the word candy becomes, in Pig Latin, and y cay. 

Sometimes with the very shortest words such as a, 
am/ and or it is iinjwssible to move a letter from the 
beni.-ming to the end of the word. In such cases it becomes 
necessary, for purposes of easy pronunciation, to add way to the 
end of the word, instead of just ay. 

Practice with simple words at first. Take the word 
run. for example. To translate it into Pig Latin, move 
the r to the end of the word and then add ay. That 
gives you nn ray. which is good Pig I -atin. 

Try map. Move the m to the end of the word 
ami add ay. This will give you the Pig Latin version — apmay. 

Take the word flay. Here's a case where the first txvo 
Utters are moved to the end of the word for the sake of 
easy pronunciation in Pig Latin, and play becomes 

I-V- Let’s sec what happens to the word desk. Here 
\-oii must move only the first letter — d — to the end 
and then add ay. That gives you cskday, which 
any Pig Latin expert will understand in a flash. 
Ifl Try toy. Move the t to the end and add ay. The 
^5 tJ Pig Latin oytay results. 

Now let’s take the word and, in which you can’t 
‘ J very handily move any letter to the end. All you 

do in this case is add uuy instead of just ay. This gives you 
aitdtcay. 

The word a must !»e translated in the same man- 
ner. There being no letter that can he moved to th« 
end. you simply add way to it ami get <miy. whlcl 
has a real meaning in English hut means <i in Pij 
Latin. 

A similar example is the word it. You turn that 
one into Pig Latin by adding tray, giving you ilway, which 
it easier to pronounce than would he the case if you added 
only oy. making the word day. 

^ . Another short word. to. requires diUcrcnt treat- 
f ment. however, and this illustrates the fact that what- 
■ Lp* ever rules are written down for Pig Latin, there arc 
many exceptions. While in translating it you move 
no letter, in translating to you move the t $o that it follows o, 
and then add ay. Thus you get ofay. 

The bigger words — those with two or more syllables 
- are not especially hard to translate. Yon simply 
move the first letter or first two or three letters, or 
ihe first Syllable or two. to the end of the word and add 
ay. or. if the pronunciation becomes easier, tiny. 

A two-syllable word is tomboy. In Pig Latin it becomes ouibcy- 
ley. 






ft 


Chocolate is a thrcc-sj liable word. In Pig 
q x , Latin it becomes ocelot, -chay. Just the first two 
-• \ letters i h — are moved to the end and ay is added 
%j) to them. 

" Button, a two-syllable word, becomes uttonbay. 

Mountain, which has two syllables, becomes ountaiinnay. 

An example of the use of avry at the end of a long word is the Pig 
Latin translation of American, which becomes mcan- 
amxar. In this case, the first Ictteis — /fur— arc moved 
to the end of the word and any is added because the Pig 
Latin version is easier to pronounce with way than it 
would be if just ay were added to the transposed 
letters. 

So much for the rules of Pig Latin. Actu- 
ally. the best way to master the language is to start 
right in using it and make vour own rules as you 
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go along, observing, of course, the few fundamentals univer- 

f sally recognized by Fig Latin talkers. The pri- 
mary object is to disguise each word so that only 
those who know- the secrets of the pronunciation can 
understand what you are saying. 

Here is a sentence to try as a starter: 

Igfay at inlay invay unfay otay takspay oxrftroy iteziray. 

Can you decipher it? It says: “Fig Latin is fun 
to speak and write." 

Now yon compose a sentence. 



FIG LATIN PROVERBS 

Indkay rartshay a reway oremav ant hay onetscoray. 

Ehay o»hay hateshruy iswav onlay. * 

If way atwav irabf m.ya y on'tdny” nccecdsay, y tray. »lra>- ainany. 

Ienreexpc.ay nway away carday ool«hay utl.ny oolsfa, andw.iy 
abesbav ill. ay earnlay inw ay onay other way. 

Gwymay isway ethay ootray of way allway evilay. 

AHuay orkway andway onay a, play akesmay aekjay awav iillday 
oy^ay. 

Early ay otav edbay, earlyay otay i-eray. akomay away anmay 
calthyhay, riihyway and way iseway. 

Eatgrav mdunav unray inwar ethay amesav anneljchay. 

Away alsinav eaklav illway inkwy away lp«1iav. 

Akernay hayway ilewl.ay ethay unsay ii.r»:hav.' 
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Graining tnifo 


Makinq Buckskin 
the Indian Waq 


By 

CASSIUS H. STYLES 

B UCKSKIN has always been. and 
probably always will be. an Im- 
portant staple of the wilderness. 
Fashioned Into a jacket or hunt- 
ing shirt, this velvety, burr -colored ma- 
terial will wear for a quarter century. 
Moccasins made from It nrc tough and 
comfortable -requisites for sure-footed 
stalking that cushion the rustle of de- 
leaves. and enable one to glide through 
the forest without breaking a twig. 

Yet when we try to learn how buck- 
skin is made genuine Indian-tanned 
buckskin we And we arc on n mighty 
raid trail. Plenty of would-be authori- 
ties will gladly tell you just bow to go 
about It, but the chances are consider- 
ably better than even that you will end 
up with a rigid evil-smelling hunk of 


Wringing cut. Here ihe »lipp«fy hido rt 
being roll'd into »-o big. elommy rings 
on the jlaliono'y pole. Belo-: firgt 
being wrong oul by turning the free pole 


skin. 

I do. however, know of one master of 
the craft. Douglas Prior: and the fol- 
lowing is his method of processing a 
hide in the simple yet orthodox manner 
of the American Indian. Though born 
in England. Prior grew up in the moun- 
tains of California, where his boyhood 
playmates were the Indian lads of the 
Sierra Nevada*. 

Much of his thoroughgoing knowledge 
of the wools came from Charlie Sey- 
more. an old frontiersman whose repu- 
tation ns a maker of fine buckskin still 
lives among the people of the high 
ranges. Sixty years ago Charlie hunted 
with the Poiiio Indians, and killed deer 
with lllnt-tipped arrows. 

Eqmjminif. In making his fine, soft 
buckskin Prior uses only four pieces of 
equipment : a small wooden tub. a 
graining log. a graining knife, and a 
pair of wringing poles. 

The graining log is a round post of 
hardwood nbout 10 ft. long and 8 In. in 
diameter, with 2 ft. of its length at one 
end peeled and smoothed. This log is 
lashed or nailed in a nearly horizontal 
position so that the peeled portion is 
slightly raised to about waist height. 

The graining knife re- 
sembles a heavy rolling 
pin that has been split 
in half— with a strip of 
tempered steel, usually from an old 
butcher's knife, imbedded lengthwise in 
the Mat side. This knife blade should be 
set in the wood at a slight angle ( about 
15 degrees) so that one end is higher 
than the other. The blade should be 
filed flat like a scraper, with the file 
held level so that a small, curled-over 
burr is formed along one edge of the 
blade. This burr will shave off the 


Paddling the homed hide. The paddle, 
rubbed forcibly down the pell, leovni 
o velvet-ioft while bueldin in ill w'oio 


grain very effectively, just as a carpen- 
ter's sernper removes the surface of a 
hardwood Moor. 

W PINGING poles are merely a pair 
or 5-ft. lengths of sapling. 2 or 2'i 
in. in diameter. Do not use square lum- 
ber. or poles from which all knots aud 
projections have not been completely 
smoothed ofT. as they will cut the hide. 

S/.*ln HiNff. Let us hope you have just 
brought down a good, red summer 
buck. If bis coat is shedding and the 
blue coat is beginning to show through, 
you will get an even better, thicker 
buckskin. In summer. Prior says, the 
hair is lightest and the hide heaviest: 
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Wringing sfrelcKes Iko Kid® into tK® domp. 
groy loop below — obout I ft. in diometer 



iii winter, the reverse. Winter skin i< 
sn thin tlmt In graining the kniie K 
liable to push right through and make 
holes in your trophy. 

Rule No. 1 In making buckskin Is to 
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keep I he raw pelt dean at all times 
dirt will go through it Ilk* Ink through 
blotting paper. Smudges, ■ r blood that 
has dried on while the pell Is still soft, 
can never be cleaned off. The Indians 
always kept their skins on a blanket or 
on ground well carpeted with clean 
leaves. Also, do not > expose the skin to 
the sun, especially if there is any tal- 
low- or fat on it. Under such conditions, 
sunlight will rot it In an hour or two. 

If you can begin work on the skin 
while It Is still warm you won’t need 
to go through the process of raising the 
grain; it can be both fleshed and 
grained then and there. Old-time hide 
hunters did Just this and were able to 
save themselves considerable time, and 
also make the hide into quite a small 
package. Probably, though, you will 
not be able to do this, and anyway, 
fleshing and graining arc much easier 
after the bide 1ms been properly soaked. 

Soakhif ; fo raise flic //rttin. The soon- 
er the hide can be immersed in the small 
tub. in a solution of water and hardwood 
ashes, the better. Stir in ashes until the 
liquid feels good and slippery between 
vour fingers, i Babbitt's lye can be sub- 
stituted for the ashes. Use just enough 
to make the water slippery - -about one 
heaping tablespoonful. I Be sure that the 
entire hide Is completely under water. 
Use clean stones to hold it down, for if 
the pelt comes in contact with the air. 
bacteria will form and your buckskin 
will be smelly and retain but little of its 
inherent strength. Keep all parts well 
covered ami it will not smell at all. 



stomach against the end of the big so 
that the overlap Is held firmly ns you 
shove the graining knife nway from 
you. Hold the knife firmly but sensitive- 
ly in both hands, work away from the 
neck, mid s« rape all flesh and fat from 
the sin face. If the deer was carefully 
skinned this won’t take twenty minutes. 


; ihoulJ b* 
enslonally and 
the wrinkles pulled out »i that the solu- 
tion roaches every part. After two or 
three days the grain should be puffed up 
ami whit is! i. 1 cxl Die hide by pulling at 


soaking, h 


If it comes out easily the 
soaked long enough. If 
k in for another • In v or 


Flrshiu//. Now the real work begins. 
Lay the pelt on the smooth part of the 
graining log, flesh side up and neck 
hanging down so that it overlaps the 
butt of the log. Then, with a gunny 
sack tied around your waist, press your 


Fletkirtg and graining. FIcjK and lot ore icroped from one lide, "gr 
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Grain in//. Next take the hide by the 
neck and again lay it along the log, this 
time liuir side up. Hold the knife Just as 
you did in llcshlng, pressing down and 
away from you, but very carefully. It 
is difficult to explain just what graining 
is, but perhaps I can illustrate by n 
simple example: In tightening a nut 
your wrench slips unexpectedly, your 
hand smashes against a corner of steel, 
and you skin your knuckles. That Is. 
the epidermis Is scraped off and hangs 
loosely over the tender, pink, but uncut 
underskin. You have, to use our present 
terms, grained your hide; and this is 
just wlmt you must do with the deer 
hide — being most careful not to cut 
Into the white layer of skin beneath. 

Here, you will probably have either 
to sharpen or to dull the blade of the 
graining knife, and to change the 
angle of the square edge by filing, 
until It will scrape the hair and grain 
ofT fairly easily. Trial nnd error will 
tell you when the blade is of Just the 
right sharpness. (It is wise to do this 
experimenting on n leg, which you will 
cut off nnd throw away Inter on, any- 
way.) When the graining is mails with 



Finolly, io»cd into n looio coco o"d pegged 
down, lh» buclikin It imoVnd ever oak eh'pi 


a properly sharpened knife, and with 
just the right downward and forward 
pressure, you will notice a definite, soft 
"gristling" sound. When the knife 
sounds as though it were being pushed 
over wet hone, that part of the hide is 
completely grained. The grain usually 
lias a darkish tinge, while the main pelt 
underneath is quite white. In graining, 
as In fleshing, always work away from 
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the neck (where the going is toughest) 
ami toward the tail. 

An experienced worker like Prior can 
flesh and grain a hide in an hour. Be- 
ginners will not finish within three 
hours. If the grain simply refuses to 
scrape off. put the hide back in the tub. 
add more ashes, and let it soak for an- 
other dny or two. 

Softening. The hard work is over when 
the hide Is grained. Hang It up where It 
can dry, and atait cooking half of a buck 
brain. (The same amount of calf or beef 
brains will also answer perfectly.! Put 
the brains into a quail of water ami let 
simmer for an hour, or until they can be 
mashed into a thin soup. Then add half 
a tencupful of any animal grease (not 
mineral), nnd if the grease is rancid, so 
much the better. When the hide is near- 
ly dry. but before It gets stiff, spread it 
out on a clean place and rub the mixture 
of biains and grease into the Mesh side. 
Then roll the hide into a ball and put It 
away on a shelf for a few dnys. 

T llp; MIXTURE of brains nnd grease 
draws glue from the raw pelt ami 
makes Ihe hide soft nnd pliable. A strong 
solution of yellow laundry soap has the 
same effect— but the hide must be 
soaked In It for four days. NeatVfoot oil 
Is another softening agent, and can be 
substituted for the brnius nnd grease 

mixture. 

In case yon use the son^uds method, 
yoti must giear.3 the mde after the four 
dnys of soaking. Then wring oul. ns de- 
scribed horoufter: give It four nioie days 
rolled up In this greased condition; mi- 
toll. wash, wring again, nml frame. The 
brains mixture such ns the Indians used, 
however. Is fastest nml makes lln* buck- 
skin both soft nml strong. 

Wringing oul. When the softening is 
finished get ready to wring out the hide. 
Nail one of the wringing poles horizontal- 
ly between two trees, waist high. Wash 
the hide for n few moments In strong 
•..apsmls; then, with Ihe tub under the 
hffrtfte of the pole. Osh the slippery hide 
out ol the water and wrap It around the 
pole. 

Begin with the neck, end up with the 
tail, nnd wrap so loosely that it goes 
around only three times. Now take one 
edge of the wrapped hide nnd start 
rolling all three thicknesses toward the 
center of the pole, just ns you would 
roll up your shirt sleeve -or rather Jusl 
as you would If you wric wearing three 
shirts. Roll only halfway. Then shift to 
the opposite edge and roll it too toward 
the center— until at last the two big 
rolls meet. 

Two slippery, whitish, clammy “dough- 
nuts” of skin now ring the stationary 
|)olc. Force your other wringing pole 
half Its length through this double Hag. 
and twist this free pole. tournk.uet 
fashion, as much at you can -about two 
or thiee turns. Unwind, and you i/*tl 
have a damp, bluish-gray loop abovt ;i 
foot in diameter. Now stick Ihe free pe}/> 
back in this ring, in a new place. 7»li 
I wist it in the opposite direction. You 
may even give it a third wringing Use 
plenty of strength hut rvinciiibcr that it 
is possible to tear the skin. This wring- 
ing should lake only n few minutes, and 
saves hours of finger -breaking pulling 
l-y hand sometimes recommended by 
those who have not made much buck- 


skin. 

Now unroll Ihe loop and stretch I he 
hole nut on a blanket. Take firm hold 
of the center with both hands, and pull 
your right hand away from your left 
until it finally slips off the edge. Go over 
the whole hide this way, and the skin 
will lake on the fee) ami appearance of 
damp chamois. It should now be white, 
porous, and clean, ready for framing. 

Framing. Make a square frame of 
t>oaid.< or poles n foot or so wider and 
longer Ilian the hide Itself. Then punch 
holes along the edge of the skin at 
intervals of about 4 in., nnd Incc the 
hide tightly to the frame. You must 
have seen pictures of nil Indian camp 
with a hide so framed -n squaw on her 
heels in front of it. Lean the framed 
hide In the sun or near a fire. Make a 
hardwood paddle. 2 ft. long and with n 
blade the slue of a hairbrush. When 
the hide begins to feel “boardy." place 
the tip of the paddle blade against It 
and. using both hands, rub it forcibly 
down the length of the hide. The paddle 
will leave a wake of soft, white buckskin ; 
uid may you be as thrilled as I was 
"'ben I did my first pelt. In sunshine or 
before n (Ire. ten minutes of this will 
leave you with n dry and completely soft 
buck skill. Cut I ho buckskin from the 
flame, leaving on the lacing ami the 
narrow, un worked edge of bonidy skin. 

Smol.hig In a hole about 2 ft. deep, 
build a Hie. When you have a good bed 
..f live coals, sprinkle on several hand- 
fuls of green oak chips Then, with yonr 
buckskin sewn Into a tone, place it 
over I tie resulting smudge to smoke. Peg 
down the bottom of your cone but leave 
one Map loose so that you can keep an 
eye on the pit ami sen that the chips do 
not hill si into Haim*. (Fliiinu would 
pcorcli the hide and take the st length 
out of it i Smoke both sides, though It 
may take a good part of a day. When 
you have the shade of buff you want, 
fold the buckskin and lay It away for 
three or fi.iu days, so the color will set. 
When you are all llirmigli you will have 
a piece or tough, velvety, and silent buck- 
• kin real Indian buckskin that will dry 
soft even after a soaking In the rain. 

Popular Mechanics 
Sept., 1902 

MAKF. FLOUR FROM DRIKD FISH. 


Hot biscuit and fresh rolls made of fish 
ihmr may soon l»c familiar articles of food 
•ui our tables. The idea started in Nor- 
way where the people catch more fish than 
they know what to do with, nnd V. I?. 
Nelson, United States Consul at Bergen, 
thinks the custom should he adopted in the 
United States. He says: 

“A new and profitable branch of indus- 
try might he established in America by 
utilizing fish in this way. The flour is 
made by means of an invention which 
•plirkly dries and pulverizes the flesh of 
iicsli fish The fish Ilnur, the resulting 
piodurl. i< easy to transport front one 
place to another mid Iris great nutritive 
i .line 
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CHILD S CHAIR NEEDS ONLY THREE PIECES 


unique little 
seats designed 
especially for 
children’s use 
in the garden 


by driving in a thin wedge as 
shown in the plan view. To pre- 
vent splitting, locate the wedge so 
that it is across the grain of the 
J seat. Of course, if a lathe is avail- 
r/ able, turned legs may be substi- 
tuted for the ones shown. 

A groove about J/a-in. deep is 
chiseled in the back to take the 
straight edge of the seat. Shape 
\ the groove at the ends to fit the 

\ bull-nosed edge of the seat neatly. 

• Fasten them together with three 

V 2'/*- in. screws. Good glue, of 
\ course, helps to make strong 

A joints. 

Any easily worked wood may be 
used. The stools shown in the 
photograph were made of white pine, and 
the legs of redwood. As they were in- 
tended mainly for outdoor use, they were 
given iwo coats of enamel (bright yellow), 
and the legs were finished in their natural 
color with Iwo coats of hoiled linseed oil. 
For indoor use. as fireside stools, leave 
the wood natural, using half oil and half 
tun>cntinc. If you wish, give them an an- 
tiqued appearance by rubbing in a touch 
of burnt timber or other brown pigment 
here and there. — J ames Thomas. 


with economy in these ingenious Working <i/*wiiit* 
slook They were deigned for 
children, hut from the way in back.. Th« mu 
which they are appropriated by are ptckci up by 
grown-up* sit .very opportunity--- ""JPV’X",’; 
well, possession counts nine points 
in the law! 

The materials required are few: 

For each stool allow one piece \(i 
in. wide by 17 in. long for the 
back, and one piece 12 in. wide 
by 16 in. long for the seat: these 
should lie l'/k in. thick. Also ob- 
tain a 12-in. length of wood 2 in. 
square for a leg. and three -in. 
screws for attaching the seat ami 
back. If wide slock is not avail- 
able. put two pieces logell 
I 'i oof glue and corrugated 

The essential tools arc a 
an expansion bit or large 
chisel, wood tile, and a light 


PLAN 


ing the chairs to tax the ability of even an 
amateur. Making the legs will prohaMy 
require the most time, l-irst lay out the 
octagons at the top and bottom, making 
allowance for the ta|ier. After the leg has 
Ih-oii sha|>ed. cut a round tenon on the 
upper end. making it fit the I’/a-in. hole 
l>orrd in the seat. With only a knife, a 
wood file, sandpaper, and patience, this 
tenon can be slia|>cd to fit almost perfectly. 
Make this joint tight, but do not force it 
enough to s|ilit the scat. Secure the leg 


ALGAE RESEARCH 

robert lawlor 


A How Food for a Hew Cit* 


The merits of fresh voter al- 
gae as a source for human pro- 
tein food are numerous. Seme 
species of algae such as Spl- 
rulina contain as much as 60# 
high quality protein. Another 
two varieties, Chlorella and 
Scenedesmus contain 40 to 60# 
and also 22 # unsaturated lip- 
ids. As for vitamins, Chlo- 
rella cells contain: Vitamin 

C, provitamin A, riboflavin, 
pyridoxin, niacin, pentothenic 


acid, vitamin biotin, 

choline, vitamin K, lipoic 
acid, inositol arid p-anino- 
benzoic acid. Green tissue 
of plants in general are rich 
in various minerals and Chlo- 
rella is no exception as it 
contains in order of quanti- 
ties: phosphorus, potassium, 

maanesiun, sulphur, iron, cal- 
cium, manganese, copper, zinc, 
and cobalt. These three al- 
gaes have been selected out 
of perhaps thousands of vari- 
eties tested over the past 
twenty years in various inter- 


national research projects. 
This selection is based on the 
hardiness, rapidity of cell 
growth and the exceptionally 
high nutrient value of these 
cells. Chlorella and Scene- 
desmus have remarkable adap- 
tation properties and are 
found existing over almost all 
the areas of the earth where 
condi *ions permit the growth 
of green vegetation. Within 
each species there are sub- 
varieties; some varieties of 
Chlorella grow better at dif- 
ferent pH values of the water 


THE SURVIVOR Vol. 6 

and others at various tempera- 
tures.* 1 For instance we are 
growing a variety which is 
best adapted for growth in 
water at a standing tempera- 
ture of 39 to 40 degrees Cen- 
tigrade, while in a 1959 An- 
arctic expedition, strains of 
Chlorella were detected in 
fresh waters of those regions. 
Splrullna is now generally 
considered the best variety 
for cultivation, but our ex- 
perience has shown that In 
the climate conditions here 
in South India, Chlorella is 
easier to maintain. In our 
attempts at; growing Splrullna 
wo found that after a few 
weeks an indigenous Chlorella 
species hod enterod our tank 
and rapidly outgrew and re- 
placed the original strain of 
splrullna which we had plant- 
ed. It would bo advisable to 
consult with a local univer- 
sity biology department and 
determine which spocies and 
variety is bost suited for 
growth in your region. 

Those years of world algae 
rosearch give seme interes- 
ting data canparing the pro- 
ductivity of this primitive 
single coll plant organism 
with conventional food crops. 


PROTEIN PRODUCTION PER ACRE 

pes.YM.i. N ..s»ija ps 


CHLORELLA 


14,000 

GRASS 


600 

PEANUTS 


420 

BEANS 


370 

PEAS 


353 

Wl IEAT 


269 

RYE 


260 

OATS 


232 

BARLEY 


224 

MILK 


90 

MEAT 



Assuming that 

the yield of 

Chlorella is 

13 metric tons 

per aero per 

year, 

and that 

tho algal material 

contains 

502 protein. 




Experiments in the Tokagawn 
Institute in Japan evidenced 
that 13-18 metric tons dry 
weight per acre per year can 
bo obtained. In another pro- 
ject in the U. S., a yield of 
40 tons dry weight per acre 
per year was indicated. By 
multiplying the yields frcra 
experimental tanks per cubic 
meter of water, the amount of 
algae produced indicates that 
on an average one acre could 
provide all the necessary pro- 
tein, vitamins and minerals of 
300-400 people. These statis- 
tics may be optimistic or mis- 
leading for it is yet unproven 
that these same rates of 
growth can be maintained in 
expanded large scale production. 
In our work, with a circular 
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tank 21 feet in diameter and 
24 inches in depth we are 
averaging between 17 and 20 
grams per day per cubic meter, 
which positively verifies these 
projected yield expectancies. 

The French Petroleum Institute 
discovered African natives in 
Chad harvesting a species of 
Splrullna from a lake and pre- 
paring it as a sauce to be 
eaten with millet. This led 

to their laroe experiment in a 
lake in Mexico whose water con- 
tained similar natural consti- 
tuents. and the climatic con- 
ditions also cc*.tparea with 
those of Chad. By innocula- 
ting this lake with splrullna 
and developing the cultivation 
facilities they are now har- 
vesting one metric ton dry 
weight of algae per day. We 
have been unable to investi- 
gate this work as the research 
material Is published in 
French, but for those inte- 
rested tho information can bo 
obtained by writing Dr. 

Cabriole do Alba, Slllivan 51, 
Culdad Mexico, Mexico 4 D.F. 

The use of natural bodies of 
fresh water for cultivation 
opens many new dimensions in 
this field. 

Tho exceptionally high photo- 
synthctlc capacity and rapid- 
ity of cellular division ac- 
count for the superior pro- 
ductivity of algao. Each 
coll contains large amounts 
of the green pigments ossen- 
tlal to photosynthotic growth. 

Each cell divides Into ei- 
ther 4, 8, or 16 new cells 
and every new cell Is capa- 
ble of photosynthesis and 
further division. This geo- 
metric divisional increase 
occurs overy 12 hours. Each 
cell Is about 3 to 8 microns 
in diameter and the popula- 
tion is freely suspended in 
water. For growth, only 
simple inorganic salts dis- 
solved in water plus carbon 
dioxide and an assimilable 
nitrogen and the sun are re- 
quired. On an average only 
0.1 to 0.5 percent of the 
sun's radiations is fixed as 
organic compounds by our 
present food crops in the 
temperate climate rones; and 
of the crop plants, we use 
as food usually only 30 to 50 

r sreent and discard the rest 
stalks, stems, etc.). Al- 
gae, in contrast, fixes 2.5 
to 3.52 of solar radiation 
into organic matter and 1002 
of the plant is edible. 

The Value" of the protein in 
algae is rated at 952 which 
means that all the essential 
amino acids are present in 
sufficient and proportional 
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amounts, while the value of 
the protein in many of the 
most cocmonly utilized land 
plants is only 55 to 752. 

Algae, as a Food . 

We wanted to see how these 
comparable growth advantages 
could bo used to offoctivoly 
alter dietary patterns in re- 
lationship to our carmunitios 
actual efforts towards a 
self-sufficient food economy. 
Only carbohydratos in tho 
form of whole grains and 
small amounts of nuts and/or 
beans aro necessary to round 
out and balance a diet which 
includes 25 or 30 grams dry 
weight of algae per day. Here 
In this tropical, semi-arid 
inland monsoon climato of 
South India several anciont 
millets, raggi and kambu, 
plus moong beans, sesame 
seeds, cashew nuts and poa- 
nuts grew well even in "hard- 
ship" soil during the rainy 
season, with very &lmplo na- 
tural, ancient agricultural 
methods. We limited our se- 
lection to these indlginous 
foods plus the addition of 
algae. With sprouting, 
soaking, solar cooking, raw 
foods and fermenting wo havo 
boon ablo to uso these few 
highly nutritious foods in a 
variety of forms: soup, 

breads, nut-butters, noodles, 
porridge, cutlets, blsqults, 
salads, ctc.*^ 

This diet coopoaed of local 
soods plus algao proved to bo 
half the expense and over 
twice as nourishing as the 
standard lacto-vcgotarian 
rice diet which our conmunity 
generally consumes. 

In attempting to expand seme 
theories on this information: 
It is well known that grains 
produce the highest yoilds of 
balanced food per acre of 
most vegetal crops. Corn 
averages about 2.4 dry weight 
tons per acre; rice 1.4; 
wheat 1.6. In speculation 
about the widespread uso of a 
grain-algae diet and tho a- 
raount of land required to 
feed one person, wo will as- 
sume a dally consumption of 
two pounds of grains, inclu- 
ding some nuts and boans. 

This would require 1/3 to 
1/2 acre of land per person 
plus 1/300 acre for the al- 
gae. Compare this to the 15 
or sometimes 20 acres of 
land per person required to 
produce and procoss the 
standard American diet of 
meat, fish, eggs, milk, su- 
ar, cheese, pastries, white 
read, vegetables, fruits, , 
alcohol, coffee, tea, drugs, 
and medicine. 
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Tho following two tables de- 
monstrate the food values of 
the algae-seed diet: 

If we look into the future 
towards a united planetary 
society, a goal which has 
new become imperative for 
tho survival of our race, wo 
might porcieve that the pre- 
sent "underdeveloped" tropi- 
cal countries such as India 
and many in South Africa and 
South America could through 
algae production become the 
providers of proto in for the 
entire world as tho plenti- 
tudo of sun and constant, 
warmth make algae production 
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relatively easy and inexpen- 
sive. In temperate climates, 
algae production would re- 
quire highly technical in- 
dustrial plants, the con- 
struction of which has been 
estimated at 45 million dol- 
lars for a plane facility 
which could produce 50 met- 
ric tons per day. 

In our present small scale 
endeavor we are harvesting 
continually throughout the 
year, except during tho heavy 
rains of November and Decem- 
ber, which make the open air 
drying difficult and the 
growth rate slow. It may be 


THE SURVIVOR Vol. 6 

helpful to try to point out 
sane of the differences one 
would experience in growing 
algae there in the United 
States. In South India we 
have enormous sunshine, some- 
times six months of continu- 
ous cloudless sun-filled 

skies. This weather from the 

• 

point of view of an algae 
grower is a distinct advan- 
tage. On tho other hand, 
we have no accessibility to 
electric power and other 
mechanical and technical 
facilities are greatly lim- 
ited. So in general, a grow- 
er in tho United States would 
look to mechanical means of 
stepping up production to 
compensate for the reduction 
and seasonal nature of sun- 
shine. These devicos might 
lncludo C0 2 bubbling with a 
solar compressor, since a- 
vailability of C0 2 is tho 
next most Important factor 
in developing tho growth of 
algao . A mlxturo of air and 
5* C0 2 has proven to accol- 
erate‘growth 6 to 7 timos. 
Also important aro stirring 
or agitating dovlces which 
keep tho algae colls in sus- 
pension and thereby maintain 
even exposuro to light and 
incroasc the photosynthetic 
level in tho tank. Solar 
heating otc., could be de- 
veloped so as to oxtond tho 
rowing season of an open 
asin through late fall or 
early winter. Algao strains 
adapted to colder water tem- 
peratures could bo used as 
tho seasons indicate. In 
tho Japanoso oxperimont cul- 
tivation was maintained year- 
long, although the yields 
wore small enough to make it 
an undesirablo practico. But 
tho 13 metric ton figure was 
established on an overage 
yield, Including tho poor 
growing winter months. 

One pessimistic note must bo 
added hero. Tho fact that 
algae is so efficient In con- 
verting air, water, and sun- 
light into organic vegetal 
compounds means also that if 
there are pollutants such as 
mercury, sulphur or load in 
the water or air, their pol- 
lutants will be concentrated 
in the algae cell at very 
dangerous levels. So envi- 
ronmental contamination must 
be carefu lly appraised be- 
fore cultivation is underta- 
ken. For this reason' the 
West German government aban- 
doned their European site 
and are now continuing tho 
algae production work in 
India. 

We are not technically 
trained people and this ar- 
ticle is meant to be more an 
introduction than instruc- 


TABLB i 



PROTEIN 

FAT 

MINERALS 

FIBRE 

CARBO- 

nvnnATFS. 

CALO- 

-RIES- 

m w 

Wheat 

100 g. 

11. 0 

1.5 

1.5 

1.2 

71.2' 

346 

66# 

Sesamo 
75 g.. 

15.0 

41.6 

3.0 

0.8 

14.4 

496 

70# 

Cashew 
70 g. 

14.8 

32.9 

1.7 

0.9 

15.6 

417 

17 % 

Mung Doans 
70 g. 

17.5 

0.6 

2.2 

1.0 

42.0 

253 

55# 

Raggl 
100 g. 

7.3 

1.3 

2.7 

3.6 

72.0 

328 

89# 

Kambu 
60 g. 

7.1 

3.0 

1.4 

0.8 

41.0 

216 

83# 

Chlorolla 

25 g. 

11.8 

6.3 

0.6 

0.2 

6.3 

75 

95#' 


TOTAL 


85. 3 87.2 


262.5 2131 


TABLE 2 


VITAMIN A* 


D 2 NIACIN C CHOLINE B$ FOLIC ACID 


Wheat 

100 g. 

10B 

0.45 

0.12 

5.0 

10.0 

206 



Sesame 
75 g. 


0.73 

0.26 

4.0 

0.8 




Cashew 
70 g. 

70 

0.44 

0.14 

1.8 





Mung Beans 
70 g. 


1.04 

0.32 

3.6 

12.0 

600 



Raggi 

100 g. 

70 

0.43 

0.10 

1.1 





Kambu 

60 g. 

132 

0.20 

0.10 

1.9 





Chlorolla 
25 g. 

125,000 

0.10 

0.07 

4.4 

80.0 


0.18 

1.3 

TOTAL 

MDR 

125,380 

5,000 

3.39 

1.3 

1.1 

1.7 

21.8 

17.0 

102.8 

60.0 

806 

0.18 

1.3 

0.4 


•Vitamin A is measured in Internaticni 
vitamins are measured in milligrams. 
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►.ion on algae growing. 

PUTTING TOGETHER. OUR SYSTEM 

Our experiment is more on the 
level of a hone garden. We 
are operating novf with a 
20, COO litre open cement ba- 
sin with a wind-driven stir- 
ring device and three auxil- 
iary 4,000 litre tanks for 
settling. We begin by add- 
ing to the tank of 20,000 
litres fresh water 40 litres 
of cow urine per thousand 
litres of water, or about 
800 litres of urine which 
has been gathered from dairy 
cows and stored in 75 litre 
plastic drums, plus an equal 
amount of sea water and an 
equal amount of algae cul- 
ture. W© developed our cul- 
ture from a test tube slant 
of pure Chlorolla which wo 
obtained fran the biology 
department of the University 
of Delhi. The algae first 
grows in flasks, then it is 
put into a 10 litre basin 
for 10 days, then it is 
dumped into a 200 litre tank. 
In each expansion of the cul- 
ture medium the samo ratio of 
nutrients is maintained, 
which is 40 ml. of urine and 
40 ml. of sea water per litre 
of frosh water. Sea water 
can bo approximated by mixing 
26 mg. of puro dehydrate sea 
salt to evory one litre of 
water. With this initial in- 
noculation and fertilization 
the tank is allowed to grow 
and In 8 to 10 days the en- 
tire body of water should be 
bright green. At this point 
an addition of 35 litres of 
fresh cow urino per day is 
begun. Two to three weeks 
after the lnnoculation har- 
vesting can begin. We gather 
the urine from a dairy. Two 
or throe cows produce more 
than enough urine to meet the 
requirement. As cows have a 
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tendency to urinate just be- 
fore milking it is easy to 
catch it in a bucket and de- 
liver it to the tank without 
it touching the ground. Be- 
cause these are milking cows 
they are examined frequently 
and one can be assured of 
their health. The unne-sea 
water mixture is far less 
costly than a chemically fed 
tank and In our preliminary 
tests algae grew two to three 
tines more rapidly in this 
mixture than in any of the 
synthotic mixtures tested. 

To some the use of cow urine 
may seem extreme. In an ear- 
ly experiment with a small 
closed community we gathered 
the human urine, sterilized 
it and used this for our 
urea. There is normally suf- 
ficient natural urea contained 
in a person's urine to give 
back in the form of algae 6C# 
of his daily protein require- 
ment. 

There are other possibilities 
for a natural liquid nitrogen 
source apart fren urino, such 
as the waste freo vegetable 
oil extraction mills. The 
pressing of poanut, sesame, 
cottonseed or other oil seeds 
loavos a cake rctlduo which 
is often very high in nitro- 
gen. The cakes can be soaked 
overnight and the liquid por- 
tion applied to the tank In- 
stead of or in addition to 
urine. Also malt wasto frera 
beer breweries night be used. 


The following table shows a 
comparison of the mineral and 
nitrogen contents of sea wa- 
ter and urine, both individu- 
ally and into the "natural 
medium," as compared with 
those in the recommended 
chemical medium for Chlorel- 
la culture: 
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We made the mistake of exca- 
vating and constructing our 
tank in the ground using 8 
centimeters of concrete which 
was then plastered with, 
smooth cement containing a 
water-proofing compound. Be- 
cause our water level is be- 
low the ground wo must pump 
the* algae water frern the 

20.000 litre tank into the 

3.000 litre auxiliary set- 
tling tanks. The depth of 
the growing tank is only 10 

to 15 Inches to allow for sun- 
light penetration. The depth 
of the three settling tanks 
is one metro and we enclose 
them with a screen lid which 
blocks out the sun. When the 
algae Is denied sufficient 
sun it ceases to grow and 
sottlos to the bottom of the 
medium in about 24 hours. Af- 
ter this settling out we pump 
the uppor lovcl of water frexm 
the settling tank back into 
the large growing tank and in 
the bottom three inchos of 
the settling tank there will 
remain a thick mixture of 
algae. This mixture we then 
place into 75 litre plastic 
drums f or a second sottling 
procoss of 24 hours. 

The operation of pumping 
could have been avoided if wo 
had constructed the tank up 
on a raised platform and with 
a tap arrangement merely drew 
the algae water out of the 
growing tank directly into 
plastic drums. 

In each transfer of the algae 
medium frem tank to tank and 
freen tank to drum and drum to 
bucket we pass the medium 
through screens to remove 
bugs and foreign matter. The 
drums have a closeable top 50 
that when the algae remains 
in them overnight the lack of 
air causes rapid settling, so 
that the upper level of water 
may be poured off to lcavo 6 
inches of frosty thick algae 
in the bottom. Then this al- 
gae may be washed with frosh 
water by simple decantation. 

The thick wa sited algae is 
laid out in the sun for dry- 
ing on polyethelene shoots 
for 8 to 12 hours. We built 
wood frame drying bins 3 feet 
by 6 feet by one foot which 
holds the plastic in place 
and prevents the dust frem 
blowing in and the dried al- 
gae from blowing out. All 
these processes can be worked 
into a sequence which re- 
quires only one or two hours 
of work per day. 


By the use of these throe 
simple hand methods in place 
of mechanical centrifuging 


Sea water Urino 7T33ITIF TT3gg 1 r n.Ted lu-n Natural Mcdiun 


mq/lOOni 

mg/lOOml constituent m<j/l 

nvq /1 


Na+ 

1100 

600 



510 

Cl- 

1984 

600 

TABLS 3 


775 

K* 

39.1 

150 

various 

58-85 

57 

Ca++ 

44.1 

15 

0 - 0.1 g /1 CaCl 2 

0-36 

18 

Mg+ + 

134 

10 

0 . 2 - 0 . 3 g /1 Mg S 0 4 

160-240 

43 

S°4 

276 

150 

0.2-0. 3 g/1 Mg SO 4 

160-240 

130 

i ICO g 

12 




4 

™4 

traces 

150 

0 . 2 - 0. 3 g /1 W 1 2 P 0 4 

140-210 

45 

uroa 


2000 

0.6 g /1 urea 

600 

600 

NH 4 + 


47 



14 

Fe+-*- 

traces 

traces 

5 mg/l Fe S0 4 .7H 2 0 

1.0 

traces 
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for settling and drying con- 
trivances for dehydration 
combined use of a free or- 
ganic fertilizer in place of 
chemicals, the cost of pro- 
duction is greatly reduced, 
making algae growing access- 
able to small, non- technical 
levels. After the initial 
Installation cost, the run- 
ning expenses are negligible. 
We have provided algae on a 
regular basis for as many as 
18 people for a limited per- 
iod and for 8 to 10 people 
regularly throughout the year 

One interesting sido experi- 
ment was done last spring 
using algae as a fertilizer. 
One-half-acre of rice paddy 
land was irrigated with two 
Inches of standing water one 
month prior to the planting 
date and was sprayed with 
300 litres of Chlorella cul- 
ture fran our tank. Also, 

30 litres of cow urine was 
sprayed at the same time to 
provide somo nitrogen for 
the algae. Aftor about 10 
day9 a rich groon film of 
algae covered the entire 
flold. This was allowed to 
grow for the remainder of 
the month and the two Inches 
of standing water was main- 
tained during this period. 

The aloao grew thick And groon 
and alive on the top. Under- 
neath, noar the soil, it con- 
tinuously decomposed, thereby 

S ivlno nitrogen to the soil. 

”>e rice seedlings were trans- 
planted and the cultivation 
continued in a normal manner. 
The algae continued to grow 
simultaneously with the rice. 
Adjacent to this field anoth- 
er acre was sown using com- 
mercial urea, phosphate, pot- 
ash and cow dung, and next to 
this a control area was plant- 
ed using no fertilizer at all. 
The results of this experiment 
were very encouraging as the 
algae fertilized field yield- 
ed 30% more rice than the com- 
mercially fertilized plot and 
over 60 % more than the field 
using no fertilization. The 
local government agricultural 
department has now taken up 
continuing research in this 
method of fertilization. 

FOOD, ENERGY , AND CONSCIOUS- 
NESS 

Briefly, one can see that al- 
gae couid become a food for 
soil, for plants, for animals 
and for humans. This recalls 
a passage in the Upainshad: 
"When man has mastered the 
food of foods, the green 
stuff of the universe, he 
shall bcccme great in progeny, 
great in knowledge, great in 
radiance, and great in glory. 

Those of us new using algae 
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as food feel that we are mov- 
ing in a right direction by 
eliminating from our diet 
foods produced through ex- 
pensive and wasteful conven- 
tional methods, such as 
dairy, meat and soft vege- 
table farming and substitut- 
ing a low bulk, highly con- 
centrated natural food which 
is rich in both nutritional 
content and in more subtle 
vital energy qualities. 

It is true that near- 
ly a quarter of a century 
ago the elaborate research 
and development of algae 
cultivation In the U. S, 
and Japan was theoreti- 
cally successful but fail- 
ed on a practical basis 
due to the factor of taste. 
That period of history 
mbs the tine In which the 
movement of petroleum and 
plastic Industrialization 
was launching Into its 
peak decades of suiterial- 
lstlc affluence. But now, 

25 years later, with the 
collapse of the system 
and the yeare ahead pro- 
mising starvation circus- 
stances unparalled in his- 
tory, there will no doubt 
be less resistance to 
dietary changes and modi- 
fications. Also the nat- 
ural food movement In the 
U. S. and Europe has 
brought to tho awareness 
of many young people the 
destruction that the mod- 
em standard American or 
•Western* diet has done 
to the •public health of 
the race.* There will 
be in thle generation a 
willingness to let go of 
theoe injurious food hab- 
its and preforonces, ana 
young people will begin 

to eat more for the health 
of tho body than for the 
sensations of the tongue 
and nerves. 

In the fermented de- 
hydrated form which we 
have worked out so far, 
the addition of algae only 
moderately changes the 
taste of bread, soups, eto. 
and is in no way unpleas- 
ant. Its taste Is some- 
what like some of the 
varieties of Japanese sea 
vegetables only without 
salt. Our extremely nu- 
tritious algae-nut-butter 
mixture, for example, is 
undeniably delicious. 

Through other experiments 
with an electroencephalo- 
graph recording device wired 
to plants, we have becane 
more appreciative of the 
"life-energy" fields which en- 
velop plants and fresh foods. 
Also we are Involved with the 
concept that these energy 
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fields are transmitters of 
the various life qualities 
determined by the content, 
form and function of tho 
plant, in a contextual rela- 
tionship within itself and 
with the entire environment. 
Perhaps this vibrational as- 
pect of food could be im- 
parted to the cellular con- 
sciousness of the person who 
eats it. Algae, being a 
cellular form dating back 
probably throe billion years, 
is considered to bo the pri- 
mal cellular form fran which 
the entire 300,000 other veg- 
etal forms have evolved. In 
addition, algae is the coll 
most sensitive and responsive 
to solar light and energy. 
Those two qualifications alone 
aro of great importance to 
those interested in the as- 
pects of consciousness as re- 
presented in foods and in tho 
rolo food could play in our 
futuro evolution. 

Aurovllle is a process in 
which we attempt to integrate 
material, work, and experi- 
ments into a total concept of 
tho meaning and goals of our 
existence. Tho research for 
a "now" food is in itsolf a 
small stop, but it has its 
basis in an, expansivo contoxt 
of both physical and spirit- 
ual values. 

In a certain sense, wo aro 
attempting to cxamlno tho 
correspondences botweon tho 
way food 16 UGod for onergy 
on the individual level and 
tho way fuel i6 ucod on tho 
social lovol. Fran this por- 
spectivo, wo consider tho 
human body as tho cannon pri- 
mary environment sharod by 
the entire world canmunity, 
viewing tho present world en- 
vironment and energy crisis 
as an extension of a mota- 
bollc crisis within tho body 
of the human race. The pol- 
lution, waste and destruction 
of the biosphere, the mean- 
ingless materialism of our 
time have their roots and 
origin in the way our present 
limited ego-consciousness 
conceives and utilizes its 
own bodily environment. More 
simply stated, our technology 
is an exteriorization of our 
■physical consciousness," As 
an oxample, we carmonly con- 
ceive of our physical motive 
energies as being derived 
fran the breakdown and burn- 
ing of foods in our digestive 
tract. At tho same time we 
deny other more subtle and 
perhaps more powerful means 
through which the body may 
receive energies. We ignore 
investigation of other physi- 
ological possibilities by 
which the body's metabolic 
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Tho final product i 
th» dried algae la ground 
Into flour. 


nlcroblal theory of modi- 
ceno and disease, but nev- 
ertheless , many of ua have 
used tho algae dally In 
our diet for over one year 
without a olnglo cane of 
ill effeot. 

?.• Although tho nutrients 
themselves are easily dlgos- 
tible in Chlorollo it is dif- 
ficult for the body to assim- 
ilate duo to tho prosonco of 
a cellulose capsulo around 
each cell. In our experi- 
ments with tho finely ground 
Chloral la with tho flour of 
two typos of locally grown 
ini Hots (Raggl and Kambu), 
add wator and then fortnont 
tho mixture in an oarthon pot 
one day in the sun. At night 
we boil this mixturo and boil 
it again tho following morn- 
ing. We take tills mixturo at 
noon in tho form of a thin 
porridge. By using this 
method of preparation, which 
was used in Egypt 5,000 years 
ago and which is usod by tho 
Tamil people today, wo aro 
fairly sure that tho cellu- 
lose capsulo is broken down 
and the algae is then making 
a positive contribution to- 
wards our nutrition. 


in an alkaline medium but 
sane at higher rates than 
others (Spirullna 9.5, Chlor- 
ella 7.5). It may be in sane 
casco necessary to occasional- 
ly adjust tho pH by the addi- 
tion of small amounts of con- 
morci.il grado IIC1. It is in- 
teresting that most patho- 
genic bactoria require a 
moderately acidic medium in 
which to grow so this specific 
alkalinity of tho tank allows 
sane protection against con- 
tamination by protozoa, bac- 
teria and other undcsirablo 
algae strains. 

We reooraend keeping 
a check on the contamin- 
ation factor In the tank 
by observing under the mi- 
croscope a sample taken 
each week. The presence 
of bacteria, protozoa and 
other microorganisms Is 
much less than would deve- 
lop normally In an open 
tank with a medium of this 
type without the algae 
factor, which produces the 
alkalinity to maintain con- 
slstantly a relatively 
safe level In the tank. 

When the alkalinity drops 
the bacterial contamin- 
ation proportionately in- 
creases. 

Hie temperature at 
which the algae Is dried 
Is an added factor In con- 
tamination control and 
should, IT possible, reach 
120 degrees P. Cooking 
the algae in various forms 
Is a further safety mea- 
sure. 

We have no doubt that 
our standard of safety in 
tank would not be accept- 
able to laboratory codes 
of hygiene and sterility 
which are applied by 
staunch advocates of the 


AfeftML In loaf-like 

flakes , Immediately after 

drying. 

systom con bo dovoloped to 
conduct and utillzo tho un- 
limited universal energies 
which surround us. There- 
fore In our technology as in 
our physiology our production 
and utilization of onergies 
is dominated exclusively by 
the principle of Internal 
canbus tlon. 

Entering into tho laboratory 
of the body with a higher 
consciousness we can begin 
tho work of tho ^conceptual- 
ization of our own physical 
processes. Perhaps we may 
discover that the heighten- 
ing and harmonization of tho 
mind, the life and the doop- 
or levels of our being, par- 
ticularly as they relate to 
this physical instrument, 
can be extended into a uni- 
versal harmony of man with 
tho body of the earth and 
the cosmos. 


MORE ON 
ALGAE 

MIKE 

HOHMAN 


FOOTIIOT 


1» The pH factor is very im- 
portant in maintaining an al- 
gae culture. In photosynthe- 
sis the nitrogen is broken 
down into an ammonia con- 
pound which is highly alka- 
line and this raises the pH 
of the tank. Most algae grew 


I found Robert Lawlor'n arti- 
cle In ASE #l6 very interest- 
ing. Utilizing primary pro- 
duction as an energy source is 
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only practical. I would like 
to add a few things however. 

In addition to nutrient pro- 
perties previously mentioned, 
Chlorella vulgaris has been 
shown to produce a substance, 
chlorell in, which has an ap- 
preciable antibacterial acti- 
vity against Staphyloccus aur- 
eus. It has also been shown 
that in ■excessively low* con- 
centrations it stimulates 
Chlorella pyrenidosa produces 
antibacterials by photooxlda- 
tion of unsaturated fatty 
acids. 

Green algae contain chloro- 
phylls a and b, which means 
they utilize light with wave- 
lengths in the red and violet 
portion of the spectrum. Thoy 
store food as a true starch. 
Better than half of the ab- 
sorbed light energy ends up 
locked within glucose mole- 
cules as potential chemical 
energy. 

It will be neoessnry to know 
the meanuroaonts of the algal 
cello in order to distinguish 
spocloo, etc. The unit of 
measurement is the micron, de- 
olgnatod V. it in ono ono- 
thouaundth of a millimeter or 
1/25,000 in. A linear scale 
on a glass disc (ocular micro- 
motor) which can bo placed on 
the interior ohelf (dlophrara) 
of n ralcronoopo eye piece 
(ocular) can be calibrated in 
microns with the aid of n 
stage micrometer. The ooular 
micrometer con then be used to 
obtain measurements of algae. 

A Whipple micromotor, used in 
plankton counting, can also be 
used. Moot aigao can be dis- 
tinguished with magnifications 
between 100 x and 500 x but 
lOOOx Is recommended in order 
to determine some of the blue- 
green whioh seem to bo the 
troublemakers. If samples are 
not examined withlng 2-3 hours 
they should bo preserved with 
formalin. Add 40ral formalin 
37 - 42* aqueous solution oP 
formaldohyde ) per liter of sam- 
ple. 

I think it 1 8 very important, 
and s hould be emphasiz ed, that 
there are many records of 
acute and often fatal poison- 
ing of livestock where the ani- 
mals had boon drinking from 
ponds containing dense algal 
blooms. The blue-green alge 
are the usual culprits and 
they grow very profusely. 

The symptoms associated with 
blue -green poisoning are pro- 
stration and convulsions fol- 
lowed by death. In ray limit- 
ed studies I have found 
lethal doses to vary from 
0.005 ml-2 ol in two min- 
utes time. Pretty strong 
stuff 1 One toxin survived 1 
hour of autoclaving at 15 lbs. 
and waB not neutralized by 


polyvalent botulinu6 antitox- 
in. It 16 for thic reason 
that anyone thinking of using 
algoe as a foodstuff should 
definitely have access to a 
good microscope and identi- 
fication key. This identifi- 
cation should be carried out 
on a continual basis— perfer- 
rably dally in 'Dlooo* condi- 
tions. 

Three prominently dangerous 
blue-greens are : Anabaena L. , 

Aphanizoeenon, and Microcys- 
tis. All are fresh water 
varieties ar.d have several 
similar species. Several oth- 
ers have been found poisonous 
'cut these were mentioned moot . 
often. The following are ex- 
cellent Information sources: 
Standard Methods for the Exam- 
ination of 'da ter and Waste- 
water. l)th edition *71. 
Available from Am. Public 
Health Assoc., 1015 18 St. MW, 
Washington DC 20036. Ovor 800 

K es detailing the accepted 
oratory procedures for wa- 
ter examination and treatment, 
bacterial analyses, algae and 
pollution problems in general. 
The • profess ionalc* standby. 
Also contains color plates of 


algae. Costs $ 22 . 50 hard- 
bound, but should be In most 
large libraries. Excellent. 

Algae in Water Supplies . Pub- 
lic Health Service Pub. # 657 , 

by C. Mervln Palmer. Available 
from Pub. Health Service, Wash- 
ington DC. An illustrated 
manual on identification and 
elgnificance of algae in water 
supplies. Cost *1.75 a few 
years ago. 

Fundamentals of Ecology . 3rd 
edition “71. by Eugene P. 

Odum. Excellent background 
material. Covers energy flow, 
blogeochemlcal cyclo3, and 
evolution of the ecosystem. 

I hope this information will 
be of help to someone. What- 
ever ones reasons for turning 
to algae production, it must 
be remembered that nothing 
conies free--not even in na- 
ture. Best wishes. 

Miko Hohmann 
3544 Emoroon Avo S. 

Mpla, MU 55408 


Popular Science August, 1937 


A Tester for Steadiness 


of Hand 



A "NERVE TEST**" like that illustrated 
will furnish much entertainment at 
parties, and It Is an excellent science 
project for high-school pupils to make. 

The aluminum panel which forms 
the front of the box has a scries of 
holes varying uniformly in diameter 
from ‘a to 1/32 in. The individual who 
Is undergoing the test is given a needle 
set in a handle and avked to insert the 
point In each hole In succession and 
withdraw it without touching the side 
of the hole and without using any sup- 
port for his hand. If he docs touch the 
metal, an electric bell rings. The object 
is to see how small 
a hole he can reach 
before this happens. 

The box and panel 
may l>e any conven- 
ient size. The door- 
bell and battery are 
placed in the box 
and are connected 
as shown in the dia- 
gram. It Is well to 
provide a binding 
post on the side of 
the box for connect- 
ing the flexible wire 
lending to the needle. 

The model illus- 
trated was made as 
a science project by 
Paul Sevan and Ru- 
fus Jssleib. eleventh- 


year pupils in the Phlncas Hanning 
High School. Wilmington. Calif. It has 
been used in connection with psychology 
tests.— M. H. COM TT© N. 


The object it lo inter! o needle poinl inlo each bole, beginning 
fcilh iho lorgetl. If She needle louehoi Iho panel, a bell rings 
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fired commercially, heller discuss I lie 
l.vpe nf clay lo l»e used with the kiln op- 
erator liefore purchasing. Check your tele- 
phone ilireelory under “Ccrninies" for a 
simp Ilia) provides this service. 


Moke ' > inch diameter day mils; ill Inch 
In Itasr lo form I ami 1 1 '•-inch diameter 
eomlle hnlilers. Then build tip the sides 


Try your hond ul irorkniif eh 


V vniehcl pollen well"* 


For beginners . . . pinch policry rr *yy 


Making o pottery form h\ pinching together \oui :»m 
lumps of clay is a r.oml wn.v lo unpiniiil Iwg* rrn 
yourself vvilli llie poller'x medium. Or limn «li 


I y F E II I! L* A It Y I 9 0 

Von rail purrhnse day in ?.*-|ronnd plastic 
hag* rearly for n»c. Huy sculptural nit her 
Ilian wheel i-lav. \ <5-|»omid bag of me- 


voumui "iin me potters uicumm. ' n • — i- - 

i, mist Sarnli Kirltoru of Ihmblcr Creek. iKnm-iiierfinl. rwl-liun.init cta> (llie type 
California. designed Ilian lamp ns n *cd innke lliis lamp) sells fur about 

1 < till i I'll ■ A • I t • I . . . .... 2.1 I I... 2 a (IittiM InllllUltfl 


(■inner's project. 1 1 holds I wo different 


1 1111*5. 


lcin|H*rn* 

! lip 


Tic loop in both ends nf lender line as Form outline nf base by placing jar lids on 
finger holds: cut- !i inch-thirk slab of Haft ehm. culling around them irith a knife. 


Suxat • 


Add lump* of clatf in rou*s. Keep trails •% 
inch thick and ax cvenhj curved as po$~ 
tilde. raddle with spoon to smooth sides 

In addition lo llie elny, you will need a 
few simple tools: n '! fool length of nylon 
fishing leader line for cutting I lie elny 
• loop I lie ends over llie middle fi lifter of 
caeli hand or over two peneils lo gel n 
Rood grip); a paiiiiR knife; a wooden 
sjhm.u; a culling tool made hy binding a 
hnhhy pill lo llie end of a dowel wilh 
wire (see l«»ol on the In hie in llie lower 
riRlil hand picture, page IMlI); two fruit 
jar rings, one from a InrRC-moiil lied 
Masmi jar and one from n standard jar; 
and a short IoiirIIi of melal lulling. Nut 
strictly necessary, bill useful, is a small 
In/v Susan of llie kind available in many 
housewares deparlinenls. Ils use allows 
you In rotate llie lamp lo bring the side 
you're working on nearest you. 

Clay shrinks nhoul I'? percent on drying: 
make llie lamp proportionately large. The 
one shown stands about 10 inches high. 
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Keep I lie tamp growing vertically in ns 
even a slope ns |H>ssil>le: don’t lei I lie 
damp day sprea«l. When you arid cncli 
lump of clay, work i! into flic adjoining 
edges willi your fingertips and turn flic 
lop edge in a little lo keep it going right. 
Add a couple of rows of clay before 
smoothing them together inside. Hut 
don I attempt to make the lamp !im> 
smooth and neat: the marks of your tin- 
get tips will give if a primitive, handmade 
quality. From time lo time, lake I lie 
wooden spoon and paddle the clay gently 
inside and out. supporting it with your 
other hand. The paddling helps to weld 
I ho clay lumps together and gives l lie 
lamp subtlety of .shape. 

If you have lo slop work on the lamp 
before you've completed it. pul wet pajKT 
towels over the rim, I lien raver the lamp 
with a plastic hag. ( lay "ill qilM*kl\ clog 
ordinary household plumbing, so be sure 
to wash your hands in a pail of water and 
then empty the pail outside. 

Choosing, using < 

SUN8KT MARCH I 9 fi 3 
The lowly screwdriver is probably lilt* Hio't 
frequently used a home owner 
SCjMCS. ,\lli I In* probably botche' more jol.o 
with lliis simple tool limn willi any oilier 
Here nre some reuxnis. 

First, the screwdriver is really too handy 
for its own good. Its likely to lie the first 
tiling you grab when you need to sern|n* 
tlried paint olT a ronerete floor, die out a 
weed, or clean a mortar joint in masonry. 

A little abuse of lliis kind, and vonr vrrw- 
driver is blunted and dull. Next time il 
is pul lo its proper purpose, il may very 
well slip mi a light screw — burring the 
screw head and gouging the work lor pos- 
sibly your linndl. 

Or a bad iil may lead lo trouble. If the 
driver is loo small or loo large for I lie dot 
of I lie screw, il can en-ilv Imrr the screw 
bead or gouge the work. For lliis reason 
you should fry lo keep at least three size* 
around I lie house or workshop, I Ins in- 
volves no big expense: a 19-cent. wood* 
handled screwdriver is i\< satisfactory for 
most work Us a $•? product. 

Again, there nre many situations where 
an ordinary driver will not work. You 
need a Phillips screwdriver to handle a 
Phillips screw. And vou need at least a 
small selection of |he other types of driv- 
ers shown on these pages lo handle all llie 
screws and small bolts you encounter at 
home these days. 

Many jobs are bungled by screwdrivers 
that arc simply no good. If drivers arc so 
worn ami blunted that their tempered lips 
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Finish lomp with conical top. Let it dry 
oreruii/hl. Cut flame shapes with knife: 
rut circlet with short metal tailing Icutjlh 

WIicii the sha|H* is finished, lake your 
homemade culling tool mid cut nnnv miv 


screwdriver 

are gone, or if they have I recti overheated, 
no amount of sharpening w ill repair I hem. 
And you may find that sonic cheap screw- 
drivers. or some neeessory drivers that 
came as "gifts" « itli vonr ear or outlroard 
motor, are of Mill steel with little temper. 
Still anotlier source of grief may lie that 



Blunted and paint -coated, o tired screw 


It hnrrs the screw slot, rjougrs the uork 

vour screwdriver is adequate but you are 
not installing the screws correctly. In all 
I Hit the very softest wood, you should 
drill lead holes f«*r screws. In hardwood, 
the holes should Ik* approximately I lie di- 
ameter of the screw's core (tl>e maximum 
diameter of the threaded part, measured 
from thread bottom to thread bottom). 
Ill softwood. ll»e holes can be about two- 
thirds the core diameter, and smaller still 
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irregularities ;» round I lie lia.se of flic lamp, 
rotating il on the lazy Susan as you work. 
Sri. flic lamp aside t o dry, uncovered, 
ovcrniglil or until il readies flic eliecsu- 
Imrd si age, licforc culling the design. 

W hen you nil I lie design, keep bridges 
between l lie eleineiils fairly l.liiek so the 
clay won't crack in drying. Make one 
flame shape large enough ami low enough 
that you can fit the candles through il 
into their holders. If I lie lamp slumps as 
you ••ut I lie boles, paddle il very gently lo 
bring il back into shape. 

Set I he lamp aside In dry thoroughly. 
Once il is dry. you can sand the edges 
Indore you have il fired. I .liter, you can 
glare il if you like. 

Mrs. Kichurn fired I lie lamp shown only 
once and left it, iiuglnzed. in ils natural 
warm I errs nil In color. Il makes a hand- 
some lamp to he used ill the garden, mil so 
linn'll for ils light as for I lie fanciful pal- 
terns it casts on walls and foliage. 





tor lorgc icrewi, a driver it till more lev - 
cragc is hand t/. II err a screwdriver socket 
tip is used with a socket ratchet handle 


in the end grain of I be wood. When using 
long screws, you should also drill larger 
shank sized holes in the wood to the depth 
of the screw's shank (the unthreaded por- 
tion). or use a screw pilot bit that cuts 
both hole sites at once. 

If a good screwdriver requires undue mus- 
cle and tends lo burr the slot with the 
screw only partially in. you should re- 
move and discard that screw, and enlarge 
the lead hole for another. With brass 
screws (especially long ones going into 
hardwood), it is a good idea to drive in 
and remove a similar steel screw first, to 
form threads for the softer screw. 

TIPS FOR Tilt. SCREWDRIVER IWYF.R 
When you buy a large, ordinary screw- 
driver. choose one with a square shank. 
Then, when you have a stubborn screw 



THE SURVIVOR Vol. 6 



Handy ordinary screwdriver.* for the 
home: * / > and ( i) long and abort -shanked, 
for general use: f t) jeweler 9 a. with five 
til**; ( \) hcary-dut y, with square shank; 
( ">) s /find •ratchet , with tins find drill bits 



Leverage drivers: ( I ) ordinary t erewdrirer 
and II I'll Milts, hath with sockets in h nu- 
ll I cs to fit a socket wrench: < >) driver tip 
for n socket set. as in photograph Mow; 
(.<) ilrirer tip for n carpenter's brace 



Id sent or loosen, yon con r.nsily use ii 
wrench on I he square shank ami apply 
extra leverage. 

You will finil that a long screwdriver Ids 


In light quarters like this, you need an off- 
set screwdriver. This one has a reversible 
ratchet and both a large and small tip 


you apply more power than a shorter one 
with a tip of t lie same size, and the long 
one is less likely to l»c tilted in I lie screw 
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Good tercw-holding drivers: (If magnet- 
i-.ed Thillipi tip : t ?l huge and • mall two- 
piece u edgr tips: IV sliding spring clip 


Three offset screwdrivers: (\) double-end; 
(2) ratchet with tip on each side; (3) jour- 
tip. each same size but at a different angle 


' Ik-'I lo save the >tnl>!>v one for 
here you're crannied for >|iace. 
need to install a nu in her of large 
a screwdriver hit in a car|*enters 
orks easily ami rapidly. To drive 


rapidly, hilt cost and up. and slip easily 
unless you have had practice. 

A magnetised screwdriver of the Phillips 
type holds those screws well; hut slotted 
screws sometimes slip out of n magnetised 
driver of the ordinary type. Wedge-type 
drivers hold slotted screw* well under all 
situations. 

OTHER II.INItr HINTS 
To hold a screw on a plain screwdriver, 
ta|>c screw and driver together with a 
‘mall pieoe <>f masking tape, and remove 
the tape when the screw is partially 
driven. 

Kubhing a hit of soap or wax on a screw 
makes it easier to drive it home. 

To remove n stubborn screw, heat it with 
the tip of a soldering iron. I .el the screw 
cool before using the driver. 

Hememlier that your screwdrivers ncerl 
to l*e kept sharp. An ordinary file will 
sharpen most of them easily and smoothly. 
On a power grinder, use the finest wheel, 
and avoid overheating the driver's tip. 


For hord-lo-fcoeh places. Two-piece Up 
of this driver wedges in the screw's slot, 
holds the screw, aud seldom slips in use 


a great number ol screw*, as m l«oat mind- 
ing. a power drill equipp'd with a speed* 
reducer screwdriver attachment works 
even better. (This $10 to $• .*, nots'n’j is 
rather cumbersome for most household 
uses, however.) 

You may see carpenter* using spiral- 
ratchet "speed" drivers longer than tin* 


Popular Mechanics — 1915 

l’ipc Used ns a Leather Punch 

The sketch shows how a very cheap 
mid serviceable leather punch can he 
tirade of an old pipe nip- 
ple. Pieces of pipe of al- g 5 

most any si rc. can lie ^====^5 
found around a shop. I 
and it is. lhcrchuc. usu- 
ally possible to quickly f\ 

make a punch of the re- / \ 

quired size. The cutter A 

end can he ground very — £ 

thin to prevent an over- iY 
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A Toy Water Plane 
ipular Mechanic — 1925 

The toy water plane shown in the 
drawing is something of a novelty in the 
way of model water craft, as the hull only 


lUJUOtH UAMOS 


A, .11 

tHAII DlAPiUtO 


>11*4 Mil At. 


or Tam. or wmiii oiAot in acmimi 


it A Toy Water Plane That Hide* on the Surface of the 
\ , Water When I in Propeller in Revolving 

iir<7/ rests ti|»oii the water when the propeller 
is not revolving. In traveling at full 
s|K*e«l. the hull leaves the water quickly 
ami titles with the litis on the surface of 
the water, as illustrated. 

The sitles and hotloin of the hull arc 
hnill up from ships of pine, about Vs in. 
thick, Mocks living used to space the 
sides the proper distance apart anti for 
the attachment of the wooden supports 
for the propelling mechanism and lilts. 
The sheet •aluminum planes, or lilts, are 
mounted as shown, so that each is tilled 
at the same angle. The plane is driven 
hy a model airplane propeller, which, for 
a 24-in. water plane, should he about 7 in. 
long, ami the powci is derived from a 
motor made of a ntuulicr of ruhlicr hands 
for n quicker ami linked together. 
ri|l tally nil metier jol». varnish them: the 

n,vs I,. ki„.l ..f mnl m»l in wood Popular Mechanics -1925 

K ram Rive a pleasing range o! tones. Tnldmr 11., n Trnt.I.i.ws 


* 


Moser nil olu fire truck ore tnujths *»/ < 
.stair mil. Front wheel veils were eat l> 


1967 


Setop blocks of wood and various drawer 
pulls are the principal ingredients of tliesr 
wheeled toys. Working with n table «.r 
hand saw and using some imagination, 
you ran turn out similar veliieles in short 
order for it son. n nephew, or a ucighlioi- 
liootl hoy. 

One way to start is to Irorrow a library 
hook on oltl-lime veliieles. I'.e the pie- 
lures as a rough guide, altering and 
embellishing as your nialerials allow, 
(itiess til the sizes: cut and recut as 
needed, (line all pieees (irmly together so 


that they'll take abuse. 

To make axles and wheels, foiee ".ft -inch 
doweling into holes drilled into the hark 
of drawer pulls. (Kin the Hal -lied truck 
pie! me. | lie low. we lir»l glued a small 
wood kind, onto car’ll larger, eoueavc 
knoll). The axles turn inside screw eyes 
a Mi veil to the Im.I tom of the vehicles, or 
inside I tides drilled through n liurly picre. 
I’aint the toy 


t-agimo 


Old-time locomotive takes shape. Quarter Turn-of-ccnlury truck made mostly from 
rounds, / by 2 form boiler. Cut wood post scraps «»/ / by 5 pine. I by 2 and ? by 3 
(mini in two for realistic smokestack re die nod. Fleering wheel is drawer pull 
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I low to make marbled candles, 
ice-mold candles, walile candles 


When candles come from your own kitchen. 
I In* choices of shape , color, pattern, and 
surface are yours. 

We're going to show you llirec techniques 
by which yon can make quite dillcrent 
candles: a lioltlc-niolded caudle of various 
«*olorcd waxes, a |H*rfornted ice candle, 
and a wnfllcd caudle. For all three, you 
should melt the candle wax over hot water 
las in a double boiler) so it won’t burn. 


Ilig, wide jars as molds show off the 
marbling of these candles, itcnmvr the 
label, and he sure the jar is clean nod dry 
inside. 

Attach a small fishing weight to a length 
of metal core wicking. and wrap the oilier 
end a roil n< I a pencil. 

To ensure that the wick will hang straight 
when you till the jar for (Muiring, fix it 
in the center bottom of the jar with a 
lump of child's modeling clay. Also use 
clay to stick the pencil to the rim. 
Prop the jar at an angle, pour in some 
wax. and let it harden. Ile|«nt this proc- 
ess. propping the bottle at a different 
angle, and pouring in wax of n different 
shade. Keep doing this until the bottle 


Weight wick, suspend from pencil 


Wide-mouthed coffer jars lend shapes and 
fluted bottoms to marbled candles. Shades 
of blue, given, white suggest ocean waves 


Tilt bottle differently each /tour 


When you break off the mold there will 
he lots of shattered glass, so wear gloves, 
put the candle inside n paper hag. and 
hold the hag over a box. Tap the mold 
with n hammer, first around the bottom, 
thru at the lop and sides. Remove the 
sack ami pull oil as much glass as |H>ssil>lc. 
then put the sack on again and tap gently 
until all the glass falls awny. Wipe off 
tiny splinters. 


Intciploy of hot wax and ire cubes makes 
canes and channels all through these 
randies. Taper burns steadily at renter 


hoi wax gives these candles their unique „ , . 

r .... ...... ... Break bottle inside hag. over box 

appearance. I lie wax soliililies a room l me 

Cllhcs. rind then the ice melts, leaving »|m*ii 

spaces through each candle. As it burns into tin* I nil tom as a base to <■ 
down inside, a Incy effect result*. Fill yuui icc ml* tray with on 

| simple cardboard umld Cut the top of water. SO the Clihe* won’t Is 

olf ami clean and oil it. For the wick use (ieutly drop a layer of eul«cj 

a tn|icr. cijl so Hint it is about inch mold, then add wax until tl* 

higher than ilte mold. (If yon use » taper "hnasl but "<* 

Of contrasting color, its dripping* will be «he •«*! « filW. » 

visible through the interstice* of the '<«<* that renrhe* the top of U* 
candle.) Stand the taper in the center of '”l* r - """ « ,v ** r w: '' 1 
the mold and pour about 'A inch of wax «>l! gradually sink to give j 


lop|¥*d candle. Let wax harden overnight. 
Carefully tear away the mold. 

NValllc iron caudles 

Yon make wax walllcs for I he onlside of 
these textured candles in the removable 
grills of your watllc iron. Don’t worry; 
the process will do these grids no harm. 
Srra|>c off any bits of carbon that might 
slick to the wax. and moisten the grids 




Candle for iriefe stands in renter 


Fn-ih from woffle iron, / imi/lin sidi of 
randies have tiro-toned indented pattern. 
Von make them in pour removable grids 

"illi mi I w I oil. Soflcn (lie Miifllr* liy lonv- 
*mp them f»*i n few minules in n .dinllmv 
|«i» «'f *| nil** wm m. IhiI mil Iml. wilier. 
Bond I lie wnllle lo lit nioiiiiil I lie insiilc 
of I lie en ill I mmi til moli I . Noil enn piece I lie 
wnl lies if nei-e.-iMiry. for wiirm pninllin 
dire* elennly willi n Knife. 

Tor I lie iiirk, y (in ninke use of n slim 


» lenu mi empiy roiimi i nmievui cfiec«e 
01 lioiioelio|<| eleniiser ronlniiiei nml nnoinl 
willi snlml oil. Wnmi I Ill-Ill diglilly ill lln* 
nveii (no iim ter limn so mux won I 

nilliere lo llie l.<|ix of lln- »|U»rr* on lln* 
lir*l |Hinr (mt next |mm«rn|ili). 

MonselioM pninllin work* l*'*l for llie 
wnllle*. n* il liolil* loftrllirr well when 
warm. For n lwo |one.l wnflle. nnike Iwo 
of |mrnHin. cjiHi of n •lilFcn-»il eolor. 

I'onrwnxof • mfc.r i.ilo the wnflle Rrid*. I*"'" ■ '«•««» wnx. nml slmul up 

IcnriiiK llie (wulriHliii* M|ium» cx| I l, "‘ '» '» l,, < vaol 

[ 'ool n bit. an«l j*nir wax of llie second Pour plow cnndlc wnx (nvailnlile ill linliliy 

rnkx lo cover Ibe pqimrca ami fill llie rIio|m) in the center li in Irnnslucciil. nml 

grid I *u i into the freexei for III minute will let liglil mine llinmgli llie wnflle (ml 

I lien Imwrn j-enlly nronud I lie edge* willi tern a* lln* candle l»nrn.« down. I .el cool, 

n Knife mid |ni|i llie wn\ waffle old of llie I lien peel off llie mold. 

Popular Science April/ 1937 

Leaf Designs Decorate Easter Eggs 


Wo* over ice sinks, in 


IF YOU want something tlif- 
I ferent in I lie way of Easier* 
pgit dreni adorn lliis year, try 
l liis novel variation of llie old 
tritk used in the days before 
egg dyes were common, when 
I in* eggs w ere sometimes boiled 
willi onion skins to give them 
a distinctive brown color. 

Obtain some small leaves 
from house plants, weeds, 
blades of grass, or anything 
that liupjH-ns to be available. 
Wash them, wrap them while 
wet around the eggs, and fast- 
en them with fine cotton or 
silk thread. Boil the eggs in 
plain water along with a hand- 
fill of onion skins. When the 
wrappings arc removed after 
the eggs have been boiled, 
each egg will hear the decora- 
tive white imprints of the 
leaves on a rich brown -colored 
background. The thread must 
be very fine or lines may 
show. — A. G. HoK.SMMANN. 


Fill the grids in one or I no pours 


Small, wet leaves are wrapped around «>i« eggs 
eggs then dyed brown by boiling them in watet 


Loosen wi 
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Caudle-making 


Sunset June, 1969 

al (he beach 




With these eonilles, poured inlo sand 
m<»l* Is at I lie liencli. the run you have 
making I lien i is more important limn I lie 
end rc.su I In. 

You should living a ramping stove, an nhl 
pan mill a roller ran for milling I lie wax, 
parallin. crayons for color, nicking, some- 
lliing In si ir I lie wax. a |*»»r lioliler. ami 
per Imps a few iilcnsil* In rrrnte I lie satnl 
molt Is — a custard cup, a small tin can, nr 
a s|moit. Unless I lie saml at llie liracli is 
rjitile fine, il won't lml«| very detailed 
shapes, lint the most interesting ones any- 
way are those yon make w ith your linndv 
If you heal the wax to at least 
the saml ami wax will make a heller I mini . 
The can must he put directly over the 
llmnc; the lem|N*ralure«'nu he measured on 
an old candy therninmeler. The candle at 
the top and the one at the Imltoni of the 
photograph were done this way, lull I lie 
renter candle was made with wax melted 
over a water hath. 

The sand muni he quite moist — and you 
might note I lint it's best to work on an 
outgoing tide. Make a depression in the 
sand for any overllow, and then form your 
mold ill the depression. Set the wick ami 
then |Kiiir the Iml wax rapidly inlo the 
mold. The extremely hot wax six /lea as 



hours or more, depending on it s size; the 
gently remove. I .el il dry I lion Highly la 
fore brushing oil the excess saml. 



Grocing a picnic table, candles cast in bench 
saml are textured. and rough looking 



fcHLun 


CUNN 
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How (o make scented candles 
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Sunset Nov. 1967 


nttaiiw t| Mil 



Scented condlct ilccanitnl with their OITM aromatic Ira reft. From left it) rh/ht at to)): 
f)rry. m/mnul, rut algal a t; erutcr, rrifar; at fail tom. lemon. Dougin* fir. ami rethrow! 


Making Chrixrniai candles is purl «>f the full 
of holiday preparations in many house- 
holds. Tliis year we propose n way of 
seeuting llicin with unlive Western nro- 
malic plants. 

In warmer areas, yon might seen! randies 
willi various species of eucalyptus and eit- 
•'MS. Almost everyw here you can find Cali- 
fornia laurel ( called Oregon myrtle in I lie 
Norlliwesl): sagebrush: and verba hnena. 
a member of Ihe mini family. The lies! of 
I be eonifeis is Ihe coast redwood, bill also 
very good are Douglas fir. I'orl Orfnrd 
cellar, ami Western red cedar. Another 
good choice is Ihe root of Ihe wild ginger. 

Not all these additions give off the odors 
you would expect once they are in Ihe 
"ax. I ted wood retains its original si-ent. 
and our redwood candles kept their 
woodsy odor In the Iasi nubbin. Hut ihe 
laurel (or myrtle) candles, which at first 
laid the pungency of the freshly crushed 
leaf, gradually lost sharpness and after a 
week or so developed a sweeter, more deli* 
cate perfume. Candles scented with Doug- 
ins fir smell more like incense than moun- 
tain forests. 

I'oryour candlemaking you will need wax. 
wiekillg. coloring material (children's wax 
crayons work well), several I or <-|mund 
codec tins, a collection of molds, some 
cheesecloth, and w halever a room tie leaves 
you have growing near you. Nobby shops 
sometimes carry eamllewax nnd wicking. 
He sure to buy both hard and soft wax 
and mix them half and half. Candles inailc 
entirely of soft wax will melt in a warm 
room and liencl out of shajio. Those made 
entirely of hard wax will burn neatly 
down Ihe center without ever melting at 
Ihe rim. Yon can use your old candle 
ends if the colors will blend nicely. Metal- 
cored wicking is especially good for large 
candles, and easy to use I reran sc it is rigid. 
First melt wax ami coloring material in a 
coffee can placed in a pan of simmering 
water. (You can judge the color by dip 
ping up some wax in a deep S|mon mid 
cooling it.) While the wax is melting, ••at 
Ihe leaves in small pieces and tie loosely 
into a bag of cheesecloth. For a ?-|M*und 
coffee tin llirce-rpinrters full, you w ill need 
about Iwo handfuls of leaves. Push the 
leaves below the surface of the wax nnd 
let the mixture stand 10 minutes while 
you prepare molds. 

Fancy Irotlles make beautiful molds if 
you don't mind breaking them once the 
wax lias hardened. IMnslic freezer jars aie 


good molds. So an- mrlons for collage 
rlieesr. milk, cream, and i«v cream. Card* 
hoard tidies from waxed | wiper or pajier 
towel rolls make good molds if they are 
well grease* I and set upright in a thick 
Horn -and- water mixture to seal off the 
end. ) on r an make a matched set of 
randies of different heights using these 
tidies. (Hass. Iiernuse it’s so smooth, gives 
Ihe I»cst outside surfaec to I Ik- randies, 
(hire Ihe molds are ready to fill, plaee 
them on several thicknesses of nrws|in|»cr 
in an area where you can leave them for 
an hour or so to harden. Remove the 
cheesecloth hag from llie wax. and liend 
the coffee ran into an oval for |Miuriiig. 
He sure you have more wax than yoii need 
to fill the molds, for wax shrinks in cool- 
ing nnd you will have to top with more. 
Fill tlie molds and wait until they are 
just warm and ileep depressions have 
formed in the renter licfore Inuring again. 


(This may lake several hours for large 
candles.) Reheat the wax you have kept 
aside ami put into it a length of wicking 
about 9 inches longer Ilian I In* candle. 
Remove wick, straighten mid let cool. 
Pierce the center of the candle with an ice 
pick dipped in boiling water. Insert Ihe 
wick, then fill the depression with wax. 
For very long, narrow candles such as 
those made in paper lubes, yon will have 
In plmv the wick before pouring. To do 
this, dip the wick several limes until it is 
very still with wax. Then insert the end 
into stiff flour-ami water paste and center 
the lulie over it. Push tin- lube down into 
the paste, then center the wick at the lop 
and a! I aeh it to a knitting needle or oilier 
narrow, rigid support. Tape the support in 
place across the top. Once the wick is cen- 
tered and firmly attached, pour t lie wax. 
Allow the candles to cure for a week. 
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How Good Is Your Garden? 


By ARTHUR 

SOIL-TESTING KITS POINT THE WAY TO BETTER YIELDS hawthorne carhart 

POPULAR SCIENCE MONTHLY ,, ,, 


TESTING FOR PHOSPHORUS. Wilh Iho imall soil- 
analytit outfit*. led* are made by ihating soil in pro- 
pared tolulion* and matching tho color reaction* against 
Irantpoient color sample*. In tho phologroph at tho loft, 
ono of tho moro oloborofo lilt it in uto in tho gardon 


grower to know the important fnct;< 
••oncoming I ho chemical content of his 
A half dozen companies 
are offering soil-testing kits no simple, 
»> Inexpensive, that anyone may check 
the productive <jimllticn of hla garden ’a 
earth. The old hy-gucss-nnd-by-gosh 
program of fertilizing Rl) i| j n n .s out of 
fashion ns hoop skirts. Appealing to 
snake gods and saints has been made 
obsolete by modern science. 

The principal chemicals needed In a 
soil to make It productive are nitrogen, 
phosphorus, potassium, calcium, mag- 
nesium. aluminum, manganese, Iron, 
and sulphur. Of these, the most Im- 
portant arc nitrogen, phosphorus, and 
potassium. Nitrogen is the plant food 
tes as to what should be that produces green growth. If it is 

li a soil to Increase its for- too abundantly present the plants may 

If the crop -run to top" without properly devetop- 

r* changed methods next ing fruit ami flower. Phosphorus and 

Again he might lie wrong, potassium, the other primary plant 

stow, costly business. foods, stimulate fruit, root, and Mower 

he chemistry of soils de- growth. In the majority of soils, if 

n finely equipped inborn- these three are present In adequate 

state experiment stations, amounts, there will he sufficient quan- 

scletitiffc data concerning titles of other mineral foods to make 

ir plant-food requirements a crop. 

I. Still, no home owner On every bag of commercial fertilizer 
set up his own laboratory there usually is a series of numbers: for 
i his own back yard. Even instance. 5-8-7. This number series 
hnicnlly trained, his jiock- would mean that the prepared fertilizer 
Je the purchase of expen- contains live percent of nitrogen, eight 
nt required. percent of phosphorous and seven per- 

feasible for every home cent of potash (potassium carbonate), 
mer. florist, ami vegetable The bulk of the material in a prepared 


»• plots, and vegetable beds pro- 
Mower, fruit, and foliage. Science 
brought the chemical laboratory tilled ground 
every garden. 

past years man wrestled blindly 
the hidden processes nt work In 


1 hi* i* bow (be pho*phoru* content of tbe *oil !* 
determined wilh Ihe oulfil id lop. Reogenl* ore 
moosuied in drop*, lo mate it ca*y for amaleui* 


W ITH faces painted, llieir 
bodies almost naked, mem- 
bers of tho Snake Clan of 
the I topi Indians dance with 
live rattlesnakes between their teeth lo 
insure good crops. Near little placitits 
that are remnants of Colonial New 
Spain, plowmen carry the image of a 
saint with them as they cultivate the 
soil so that harvests may be bountiful. 
But t lie modern gardener, amateur or 
professional, can look In a test tube to 
learn (he secrets of his soil and know 
who I he must do to make his fields. 






23 



- 


PORTABLE FIELD LABORATORY. Equipped w»h gl<m 
funnrlt, filter popor, pipettei. ond numbefod bottles of re- 
ogenfs, tills complete lit will determine the amount* of even 
the less vital nutrient soil elements. At the right, o sample 
of sod is heina sifted and miied in ofeoQfation for testina 


fertiliser in generally pent, lonni. sand, 
or oilier "carrying" medium. The aver- 
age commercial fertilizer In n sort of 
estimated gunshot application of nu- 
trient values to the soil. Without knowl- 
edge of wlint already Is In the soil, a 
routine application of such- fertilizer 
may put some chcmlrnl Into the soil 
that Is present In sufficient quantity, 
and not supply enough of anot her plant 
food to keep a proper balance In nu- 
trient values. A tost of the soil that 
shows the presence or lack of these 
available plant foods Is a positive guide 
by which the gardener can purchase 
only those chemicals that should bo 
added to bring the soil Into n balance. 

Furthermore, If no commercial fer- 
tlllz.er Is found to fit the needs of the 
soil, one may mix his own, buying fhe 
separate chemicals Hint carry the plant 
foods in available form, and 
them, in n sort of tailor-mai 
to exactly suit the Imlivldu; 
needs. 

Soil tests determine a not 
mental fact In relation I" growing con- 
ditions— whether the earth is arid or 
alkaline. This Is as Important as know- 
ing the amount ami balance of chemical 

Different 


to rend average newspaper 
id tell the difference between 
ind dark blue, or light orange 
can make the tests. 

(•lent kit Is so small It can he 
a mat pocket. It costs two 
I has sufficient solutions and 
icnt necessary to make five 
est.s of acidity-alkalinity, ni- 


trogen 


Anyone who can pour dirt from a tea- 
ipoon Into a glass tube, and solutions 
mil of n small bottle, can operate 
It. This Is the kit for the average 


More elaborate kils range in price 
from seven or eight dollars to thirty 
and up. At thirty dollars there Is 
a field kit weighing seventeen 
pounds, fully equipped, that will 
determine the amounts of calcium, 
magnesium, aluminum, manganese. 
Iron, and sulphate sulphur in a soil 
in addition to the four primary tests. 

From the little pocket kit no 
larger than n surveyor's field book, 
to this compact and inclusive field 
laboratory in the larger outfit, 
every test is marked by extreme 


ubining 


ACID OR ALKALINE? In Ik 


** timpletl of the le*l* 
for fhit important loil properly, a reagent it np. 
pl>ed to a tomplo on a prepared t»il paper and 
the resulting color it compared with a chart 


plant f 

plants require different degrees of acid- 
ity or alkalinity. A rhododendron, for 
example, planted In a soil slightly alka- 
line. is doomed. Asparagus, however, 
will die »f the soil is not alkaline. II is 
vitally important to know the acid- 
alknlinc qualities of a soil, and this 
is the first test the home gardener 
makes with his testing kit. 


simplicity. 

fuel's run througl 
pocket kit. You sc 
of dirt with an ordi 


The solution for the test is poured in 
on top of the soil until the tube is half 
full. Then it is shaken thoroughly. At 
the end of several hours the soil has 
settled. The solution above the soil is 
colored. There are four pieces of card- 
board in this kit, each with colored 
tabs of transparent material inset on 
the edges. If you are testing for phos- 
phorus you pick up the phosphorus 


site sample, a mixture 
ver the home grounds, 
pcific spot. One of the 
n the kit is filled one- 
The cork on each tube 


roui 


or from some s 


T HKHK is nothing technical about the 
soil-testing kits now offerer! on the 
market. There are no chemical for- 
mulas lo remember, no exactly cali- 
brated apparatus to manipulate. Anv- 


il color so the same 


will be use 


the same 
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color chart, matching the color of the 
liquid In the tube with one of the color 
insets. Finch of the live colors on llv* 
cardboard Is marked by a letter. If. for 
example, the tint of the liquid matches 
the color inset designated as "C.” ref- 
erence to the pamphlet with the kit will 
show that this soil needs a fertilizer 
that is twenty percent phosphorus. That 
is the percentage of available phosphorus 
in "superphosphate” chemical fertilizer 
Knowing your deficiency In this plant 
food, you have the answer as to what 
must be put on to bring the nutrient 
values of 

phosphorus up ton level to insure maxi- 
mum fruit and flower growth in that 
soil. It is as simple ns that. 

Even I lie largest hi! is simple to op- 
erate. This tiny field laboratory Is 
equipped with glass funnels, tiller paper, 
pipettes, and numbered bottles of re- 
agents with stoppers that are like medi- 
cine droppers, The reagents are added, 
not by ruble centimeters or other sci- 
entific measures, but by drops. All one 
has to do is count Lite drops. 

IN THIS kit, a master solution Is made 
| by placing a tenspoonful of earth in a 
tiller paper In one i>r the glass funnels 
iltu! pouring a liquid over It. The til- 
It ale caught In a large lest tube serves 
for every test. To make the nitrogen 
test, I lie operator uses a clean pipette 
to transfer a specified amount «>f the fil- 
trate to a cup in a porcelain plate. Then 
four drops of the reagent in the bottle 
marked ”1" la added. It Is allowed to 
aland two minutes, then stirred with a 
glass rorl, and the color appears. All 
that Is necessary to arrive at the avail- 
able nitrate nitrogen In the suit Is to 
compare that color In the solution with 
the printed color chart that Is part of 
the kit. A blue-black color in the solu- 
tion indicates 100 or more pounds of 
nitrate nitrogen in lire top seven Inches 
of an acre of soil. A faint trace of blue 
Indicates ns little ns two pounds of avail- 
able nitrate nitrogen in the same vol- 
ume of topsoil. Tables In the manual 
give the number of pounds to the acre 
required by various crops, and it is a 
simple matter to determine bow much 
nitrate-carrying chemical fertilizer need 
he added either !o the acre or to the 100 
square feet of garden soli, to tiring that 
soil up to the proper productive level. 

T l IF, availability of chemical nutrients 
in the soil has a direct relationship to 
the acidity or alkalinity. Extreme acid- 
ity or alkalinity may "lock up” the 
nutrients. If the noil Is alkaline nn<l 
deficient in nitrogen, and a crop with 
acid preference is to be grown, am- 
monium sulphate will add both nitro- 
gen and acidity to the soil. If a crop 
with alkaline preference is to be placed 
in the soil, the alkalinity can be re- 
tained and only nitrogen added by an 
application of cyanamide or sodium ni- 
trate. The tests show definitely wliat 


should be added in fertilizers to bring a 
balance between nutrient chemicals and 
the acid-alkaline reaction. Tables in a 
handbook give the requirements of al- 
most every common garden, field, and 
orchard crop, and thus guide the gar- 
dener in making up soil deficiencies to 
give the growing crop the most favor- 
able soil-food balance. 

In every case, the only point at which 
anything is left to the judgment of the 
soil testing gardener, is in the matching 
of colorr in the solutions with tho.se on 
the charts. 

Anyone interested in amateur chem- 
Istrv can make tests with his own equip- 
ment. t P.S.M.. Aug. *37, p. 70). Further 
informal ion is contained in the Connect- 
icut Kx|*ertment Station bulletin. No. 
372. This supplies color charts for every 
test, and gives a full list of the simple 
laboratory apparatus needed. The bul- 
letin ran l»e secured at a nominal cost. 

Just one or two exnmples will illus- 
trate how valuable these soil tests may- 
be. Potatoes prefer neutral or slightly 
acid soil. But if the soil is definitely 
acid, the scab disease that may ruin a 
crop will not attack potatoes. Therefore, 
If a grower can lx* sure that Ills soil 
tests below the point of aridity at which 
scab will attack, lie has insurance that 
liis crop will l>e free of scab. Similarly, 
eggplant ami tobacco must l»e grown In 
soils that arc sufficiently acid to protect 
them from disease. 

T IIR soil of gardens, fields, green- 
houses. and truck patches is a vast 
empire In which chemical reactions are 
ronstantly working. No two fields con- 
tain exactly the same nutrient values, 
and one end of a flower bed may differ 
In chemical qualities from the other end. 
Every growing crop has Its preference 
ns to soil. What may be food for one is 
poison to another. Beets, cauliflower, 
celery, lettuce, onions, and spinach must 
have a soil that is alkaline. Blueberries, 
potatoes, rye. strawberries, sweet pota- 
toes. ami melons would not grow well in 
such soils, but do best in roi.a that are 
definitely arid. And each of these has Us 
preferences in the amounts of such plant 
foods as nitrogen, phosphorus, potash, 
and manganese. 

Thus, the magic of science has opened 
the way for every grower of plants to 
unlock the mysteries of his soil. By sim- 
ple. direct, and positive tests, the gar- 
dener of today may know the good qual- 
ities of his soils, learn their deficiencies 
and correct them, and provide the most 
favorable conditions for the crop he is 
growing. The little field kits, the pocket 
and handbag laboratories with their 
color tests and ease of operation, have 
opened a door through which anyone 
may proceed to scientific soil control for 
growing flowers or crops, insuring bel- 
ter yields and the added pleasure of 
understanding the secrets of growth. 


WflftKI.. 


tvc-K or 
CRUMBS 


Crumbs as Lure for Fish 
Popular Mechanics — 1925 

Fish can lie attracted to the spot where 
the fisherman is casting, hy partly filling 
a paper hag with bread crumbs ami meat 
scraps, ami suspending it in the wafer. 
An ordinary paper flour bag is used, and, 
aflrr it has been filled, weighted, and a 
cord lied around the neck, it is lowered 

to within about A 
ft. of the bottom, 
at the spot se- 
lected. Two or 
(lircc small boles 
are made in the 
sides of the bag 
and this will start 
a few crumbs fall- 
ing, which will at- 
tract some fish. 
As the crumbs are 
seized upon by the 
fish, and other 
crumbs continue 
I" fall, still mole fish will lie drtlWII to the 
spot. After a suitable interval has been 
allowed for the lure to become effective, 
the bailed book is let down. This method 
is superior to the common one of scatter- 
ing loose crumbs on the water. 


.£*r r 





A Split-Bamboo Lettering Pen 

Popular Mechanics — 1919 

Marking of packages and similar let- 
tering can be done neatly with a pen 
made in a few minutes from split 
bamboo fitted with a short section of 
watch spring. Select a piece of bam- 
boo. Vi by » io in. and about 7 in. long, 
and finish the end, as at A. Trim the 
end to an angle, as at B, and then point 
it, as at C. Split the point carefully, 
as at D. and smooth away the tufts at 
the edges. Cut a piece of watch spring 
the width of the pen point and bind 
it into place, arched as shown. To use 
the pen, insert ink into the arch of the 




ZEZl 




Or 

wmc»« 



This P*n. Cut from a Fiece of Bamboo and Fitted 
with a Spring Fountain Device. Is Especially 
Useful for Marking Packages 

spring, and it will work much like a 
fountain pen. 
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folding Red ector Baker 

FOR MAKING IIOT BISCUITS AND CAKES IN CAMP 


Making a Paper Drinking Cup 
Popular Mechanics — 1925 

A simple method of making a paper 
di inking cup is shown in the illustration. 
The sheet of paper is regular business size ; 
8J4 by 11 ill. The piece is first folded in 


POPULAR SCIENCE MONTHLY 

August/ 1935 


4-in. piece are bent up at right 
angles to the surface and in live 
opposite direction to the tal»s. 

Two of tire 12-in. wires are 
pointed 


one end. and a ring 
* 'ui i about I in. in diameter is formed 
the ott er. These two wires 
tfjjf- | are removable to allow the 
MKTV'J linker to l>e folded for carrying. 
EsHV'J The oilier hinge wires are re- 
tained in place l>y ikncliing the 
tabs on the ends. 

tfru 1 The 2-in. wide pieces of tin 
• are bent into three thicknesses 
each and drilled and offset as in 
Fig. S to form the tear I sirs. 
■1>‘ . J Rivet tliese in place aliout 2‘/t 
r • ■ in. from the skies of the back. 

It J Tlic suptH.it or shelf for I he 
I baking pan is made from the 
•v ;5y-'si '0-in. length of wife as in Fig. 

PtyU ^ fV ’ 4. Bend two|»ie<esof tin around 

* ,w> " irP * n * 1 ,hfin ,0 ‘ 
get tier «o tint the end* 'ran be 
‘J&M B in'orlcsl in tlie slots previously 

cut in tlic back. When the wire 
is down snug against the back 
bald tlic ends 

pieces over against the lw»ck ami 
hammer down. Set baker in 
(Nisition, lift shelf until horl- 
buining xontal, mark position of wire 
Itomt* on snlc* of linker, and 
drill holes. Spring shelf apart slightly at front 
so that the wire will snap into the holes. 

For convenience in handling haker when 
hot. a wire handle may be added to lop ns 
shown in Fig 3. 

Use. The Iwker dcpon«b upon reflection so 
it R important that it fce kc|*t bright at all 
times. A canvas or leather carrying l*ar will 
help to protect U.— Lkonaku F. Merrill. 


COM FLIT F.D 
cur* 


Simple Mrlltod ol Making a Drinking Crip ot Paper 

half as shown in Fig. I. I ben diagonally as 
shown in Fig. 2. and ihc project iiijf cor- 
ners air turner I over the edge of the cup. 
which completes it. The sfreiiglli of the 
cup. of course, depends oil the kind of 
papei used. 


1 )1, FORK you start on your next campin’. 

> trip, spend an hour or two in making this 
reflector baker. You will be well repaid for 
the effort in nicely browned, hot biscuits. 

Mtilerlah. Flat, bright tin. I « by 12 in.; II 
ft. of Iron wire, % in. in diameter tent into 
six 12 -in. piece*, two O.in.. one JO-in., and 
two 6-In., not rolled I ; ten J'i-in. iron rivets, 
and a baking pan about I by 7 by II in. 

Tools. Scratch awl, tin ’nil*. I'hcrs. cold 
chisel, renter punch, drill for rivets, file, and 
hammer. 

('oinlnictioH. bay out tin as in Fn*. I and 
cut on all heavy lines. The I wo slots in the 
i in. piece are made with the cold chisel and 
should he only as wide as two thicknesses of 
the metal, 

Turn and finish the edges that are t« lie 
permanently wired. Then bend the tabs along 
the edges that are to be hinged (Fig. 2). 
Match the edges, insert the wires, and lr«l 
the hinges, The ends or short sides of the 


OIL PROLONGS RAZOR’S LIFE 

Mis’ who me metal safety razor blade 
shnrp-net<s will find that a drop of lubricating 
<»i? well rnbbrd over the surface will improve 
the shaves considerably and prolong Ihc life 
of the Made. — A ri nun II. Weeks. 
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By looking imo the device, you c»n see, as if pro- 
Jecteil on the paper, exactly what you wish to draw. 
All you need do is to trace the outlines carefully 


C jAYLOK D 

Johnson 


Make II Possible Inr You to Draw Anythin* Accurately — Modcb, 
Objects, Landscape*. Portrait*, or Grpics «»f Plan* and Photograph* 


D RAWING is the language of the 
mechanic. Whenever von set out 
to make anything more compli- 
cated than a shell or a box. it is 
necessary either to sketch your own de- 
sign nr to use some other designer s me- 
chanical drawings — drawing? such as tho«c 
illustrating so many of the articles in this 
department. In either ease llu* informa- 
tion is given by means of lines anil dimen- 
sions, not words. This explains why it is 
I hat every mechanic, whelher amateur or 
professional, lakes a keen interest in draw- 
ing. and why many of them are either 
skillful draftsmen or adept at making 
understandable sketches. 

Not so many, however, can make a good 
free-hand perspective drawing from an 
object, a building, or a landscape, or can 
even copy pictures that involve a knowl- 
edge of perspective. Still more rarely i< it 
possible for one not f rained in art work 
to make a good, recognizable jiortrait 
sketch. Vet il is amazingly easy to <|o all 
of this with the aid of the device illus- 
trated. which ran best be described as 
"sketching spectacles.” This instrument 
enables you to see what you want to 
draw as if projected right on the paper. 
All you have to do is to trace the out- 
lines of the various parts with a jiencil in 
order to draw everything just as it should 


details, and light and shade. 

1 lie construction of the “spectacles’* is 
exjibined in the drawings on the follow- 
ing |K)gc. Tin* operation of the device de- 
| lends UfMWt I lie two mirrors A and B, 
placed in their boxlike container at the 
angles indicated, with their rctlecting sur- 
faces facing each other so that light will 
be rcfkclcd from one to ihc other. 

I he silvered coating of mirror A is con- 
tinuous and unbroken. Iiut part of the sil- 
ver on mirror /> has been scratched out 
in a pattern of tiny chcckerltoaid squares, 
as shown in onr of the photographs. This 
removes a|»j»rojimalely half the mirror 
surface and allows the eye 
to see an object placed lic- 
liind the mirror and, at the 
same time, the image of 
another object reflected 
from the liny squares of 
silver that remain on the 
glass. 

The application oi this 
to sketching is made dear 
by the diagram. The course 
of a ray of light from the 
subject to be drawn is in- 
dicated by the line of 
heavy dashes. This rav 
meets the surface of mir- 


ror A, is reflected to one 
of the silvered squares on 
mirror B, and thence to 
your eye. The course of a 
ray of light from the pen- 
cil point to the eye is 
shown by the light dotted line. This 
ray .goes straight through the dear 
glass of one of the scralchcd-oul 
squares of mirror B. As a result, 
you see the pencil through the mir- 
ror image of your subject, and can 
trace the outlines of the image 
easily upon the paper. Later, you 
can finish your drawing in any way 
you please — lor example, in pen and 
ink or water-colors — without the aid 
of the “spectacles." 

To insure accurate proportions, 
you should take care to place the 
drawing board at a slant, with its 
surface parallel to that of mirror 
A. Also, in sketching by artificial 
light, you must illuminate the pen- 
cil enough so that it is seen as dis- 
tinctly as the subject to be drawn. 

In the model illustrated, the box 
is made of composition fiber hoard ex- 
cept the two side linings in which the slots 
for the mirrors are cut and the front piece 
with the eyeholes and nose "bridge.’’ These 
parts arc cardboard. Wood could be used 
throughout. 

Mirror B was ruled in 1/1 6-in. squares. 
This is easy to do with a drawing hoard. 
T-square, and any sharp-pointed tool, 
such as the Y-gougc of a set of carving 







MIRROR A 


MIQROB B 


DRAWING BOARD 
MUST Of PARALLEL 
TO MIRROR A 


DijRiam ihowinn why the u»cr I* able to *ec a reflected 
Image of the subject as well as (ho point of his pencil 


laying out squares on mirror H with a T-square an<l a small 
wood carver's V -gouge. Any sharp-poinletl tool could be used 
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The sketching bon as it appears from the 
rear. Mirror A is in place and mirror 
IS is about to be rushed into its grooves 


tools. Then every other square can lie 
scratched out with a i*cnknifc while the 
minor is pressed against a window p;mc. 

Since successful sketching depends U|ton 
keeping the image of the subject immov- 
able. it is necessary to guard against mov- 
ing your head and eyes while sketching. 
This is accomplished by making a "s|»ec- 
taclc bridge" f"r your nose and keeping 
the nose in contact with it. The Im»x is. 
of course, pivoted to I he standard, and the 
latter i* clamped to the table. Mom per- 
sons will find it helps lo close one eye 
when sketching in the outlines. 


Mow the mirror* 
arc placed In tc* 
iMlon to ilte in. 
side of thf box 
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This sprctml rar- 
‘<fi. a airaitgg rnon* 
kcyliVc creature 

with bis eyes, Mill 
lives in Borneo anil 
in the Philippines. 


POPULAR SCI UNCI 


MONTHLY 
SEPTEMBER. 1911 


chim 


Mr. Mok: Of course, I am familiar 
wiili the iilea that we may have descended 
from monkeylike ancestors. Hut why <lo 
vuu say that we are still monkeys? That 
iilea is new lo me. Whose is it— Dar- 


|)k ('. ri gor y: Most people. associate 
it with Darwin because he put it "on the 
map." so lo speak. Hut it is much older. 
In 1759, just half a century before Dar- 
win was bom and precisely one hundred 
years before he published his famous 
book. “Origin of S|*ccics,” Linnaeus, the 
great Swedish scientist, discovered that 
man was a mammal. In fact, it was he 
who coined the word mammal as a name 
for the animals that bring living young 
into the world and suckle them, lie then 
placed man in the Order of Primates, 
which means literally the first, or high- 
est, order of mammals. It comprises all 
the monkeylike forms, including the man- 


jclty, pro h<t I 
chcm if it! fori 
Rroups, into 
i"to air-brea 
ancestors. 


Mr. Mok: But Linnaeus might have 

H-en wrong! 

Dit. Gregory: He might have been, 
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Scientific lads 

in the history of human 
beings ore told in this 
dialogue in which is 

continued the story of 

LIFE... 1 1 ic World's 
Greatest Mystery 


l)r. Gter.oiy: I see you have been look I mb 
at the funny picture* In which stone site 
men are chnuctl dut of their eavci l>y din- 
osaurs. Hut all those huge reptiles had 
died millions of year* before man *h man. 


Iml he was not. Nothing has hapf«cno;l 
since 1759 to lake man out of the Pri- 
mate group. On the contrary, literally 
Ihousantls of fuels have hmt Inund that 
plow Linnaeus' conlrntion. Thai is why 
I said we still are monkeys. 

Mr. Mok: What arc those fads? 

O R. GREGORY: I will come lo (hem 
after a while. Firsl. I want lo roll 
>oti something of (lie origin of the idea. 
Even in Linnaeus’ lime, |hc theory, in a 
general way, was by no means new. The 
idea of evolution usually is credited to 
l.ticreliiis. Ihc Roman port, who lived ill 
llie li ist half of Ihc lirsl century h r. Do 
you know what is mcanl by evolution? 

Mr. Mok: The development of all 

living things from lower forms. 

1>r. Gregory: Not all. The evidence 
shows (lint thr progress generally has been 
from the simpler toward the more highly 
organized and specialized types, but the 
opposite also lias occurred. Evolution 
simply is the Latinized version of the 


word unrolling or unfolding. The theory 
of evolution, therefore, teaches that life 
unfolded slowly instead of having lurcn 
produced suddenly. Lucretius first sug- 
gested the idea of creation by necessity 
rather than by special decree of the got Is. 

Mr. Mok: If life appeared by evo- 

lution, why is it not continuing to be pro- 
duced in that way? 

I Jr. Gregory: Life is continuing to 
evolve, as it has in just ages, and at tire 
same extremely slow |>acc. Don’t forget 
tint it took more than a billion years lo 
create man! 

Mr. Mok: What is the animal just 

below man? 

Dr. Gregory: The chimpanzee. 

Mr. Mok: Do you mean to say. then, 
that, given enough time, the present 
chimpanzee will evolve into man? 

Dr. Gregory: Certainly not. First, 
man did not evolve from a chimpanzee, 
hut from a common ancestor of both 
chimpanzee and man, as I will explain 
later. Secondly. Nature never re | teats 
itself in the creation of a new s|«ecies, 
and it already has produced man. 

j\ IK. MOK: To mine Kick lo Lucre- 
11 tius — was his idea forgotten until 
Linnaeus took it up again? 

Dr. Gregory: Not exactly. In 1699. 
Edward Tyson, an English anatomist, dis- 
sected an a|ie sjircimen, now known i.» 
have l»ccn a chimpanzee, and showed that 
its anatomy closely approached ours. Hut 
he did not establish any lelalion. This 
was first done by Linnaeus. After that 
came l Jmarck. the French naturalist, who 
died in 1S?9. He was Darwin’s imme- 
diate predecessor both in the general 
theon* of evolution anti in the idea that 
man derived from an upright-walking a|»e. 
This idea was so distasteful to many |»co- 
ple that other French scientists |>u! man 
in an order by himself, which they called 
liiwum, meaning the two-handed. 

Mr. Muk: Then Darwin, you might 

say. was a disciple of Lamarck’s? 

Dr. Gregory: No. lie paid little at- 
tention to Lamarck's work. At first, he 
did not even devote himself lo the sub- 
ject of man. For many years, he made 
an exhaustive study of animal and plant 
life. When lie did lake up the subject 
of man’s place in Nature, lie reached his 
conclusions independently through first- 
hand study of the facts. 

Mr. Mok: As I understand it, these 

evolutionists, from Linnaeus to Darwin, 
taught that man is descended from a mon- 
key or a monkey-like animal. 

Dr. Gregory: Yes. ami we still do. 

Mr. Mok: How did they know? 

|~)R. GREGORY: Because of the 
structural resemblance liclwccn man, 
l lie ajics. and the monkeys. As a matter 
oi fact, the anatomy of a manlike ape is 
more like ours than like that of the lower 
monkey forms. I have explained to you 
that structural resemblance proves rela- 
tionship. 
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Mr. Mok: You have. Bui docs ii 

prove descent? How do you know that 
(here were no men on earth long before 
* Ik* monkeys? 

Dr. Gregory: Arc- you hinting that 
the monkeys are descended from man? 
Some scientists have seriously entertained 
that idea, just as some have tried to show 
that the fishes were descendants of land 
animals rather than the reverse. 1 regard 
that as a first-class example of a topsy- 
turvy view of things. If it were true, 
then man would have been the first crea- 
'urc on earth, and all the simpler forms 
would have been derived from him. 

Mr. Mok: I was not hinting at such 
a possibility. What 1 would like to know 
is this: Why may there not have been 
men. say, in the age of the reptiles? 

Dit. Gregory: Ah, now I sec what 
has happened. You have been looking 
-•I those funny pictures in which stonc- 
uee men arc chased out of their caves by 
dinosaurs. But all those huge reptiles 
had disapi tea red for scores of millions 
of years before man became man. 

\ I R. MOK: What makes you so sure? 

Why may there not have been men 
around in any age, no mailer how early? 

Dr. Gregory: The “why-mny-iiot" 
style of argument never proved nny- 
Ihiiig. It is used mostly by those who 
widi to dodge the direct evidence of scien- 
tific fads. 

Mr. Mok: I assure you I have no 

Mith wish. Whal is your direct evidence? 

Dr. Gregory: You arc convinced that 
man is a backboned creature, aren’t you? 

Mr. Mok: He should he. 

Dr. Gregory: Fine. Wc have a life 
record of the backboned animals stretch- 
ing back over a period of something over 
four hundred million years. 

True, this record is brok- 
en, at intervals, but still 
we have tens of thousands 
of specimens, actual fos- 
sils from hundreds of localities and rep- 
resenting scores of successive stages in 
the history of the earth. 

Mr. Mok: What good is this huge 

mass of old hones in proving that man 
followed the monkeys and not, say, the 
early fishes? 

Dr. Gregory: Because in each rock 

layer, dating from sonic definite age. fos- 
sils of certain creatures were found and 
others were not. 

Mr. Mok: In other words, because no 
human bones were unearthed from the 
same rock layers that contained, for 
example, early reptile fossils, you con- 
clude that there were no |>cop)c at that 
lime. 1 call that negative evidence. You 
merely infer it. 

T )R. GREGORY: Right. So far. it is 
an inference from negative evidence. 
But everything wc know ip science, except 
that which is directly observed, is known 
by inference. It is in that way, for 
instance, that wc know that the sun does 
not actually rise and set, but that the 
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At left. *kull of human infant; at rifht. skull of young 
Chimpanre*. Tlx- part* of the human ikull have the 
same structure a* tlw*e of the ape. the difletcnce being 
due to brain expansion and shortening of man's face. 


Grcgorowski. lie changed it to Gu-goiy 
Wlial win i It I voii call dial? 


Mote that hand of man 
above, and of e him par 
•/ee, right, are identical 
bone lot bone, and diflei 
only in their propottions 


earth alternately producer! tiny and night 
on either i*l it* licmisjihcre.s l»y whirling 
around its own axis. N'olmcly ever lias 
seen the earlli whirl. In daily life and 
law. the same l hitis holds good. 

Mk. Mok: l or example? 

1 >k. Crkcorv My anet itore came 
from Devonshire, in Kind. mil. Ket ns »up- 
pose for a moment that a sum oi money 
is left to me because I am the last of 
my name in the male line. Just as 1 run 
about to claim my inherit ante, up M* a 
thap named Gregory, wlm says lie comes 
from a certain town in Devon is my cous- 
in, and demands half the estate. 

Mk. Mok: What lias that lo do with 
the monkeys? 

Dr. Gregory: One moment, please, 
and you will see. I never heard of ihe 
fellow, so I have him looked up in dial 
place in Devonshire. There is no men- 
tion whatever of him there in the direc- 
tories, iminitip.il and church parish rec- 
ords. tax records, and the like. That is 
negative evidence dial he dial not conic 
from Devonshire. Bui that is only halt 
the story. 

Mr. Mok: Don’t tell me he is your 

cousin, after all! 

Dr. Gregory: Far from it. While 
one of my private detectives looks him 
up in Devonshire, another clever sleuth 
discovers that a man of that age. and 
answering my “cousin’s'' description in 
every detail, lived in a small town in 
Poland until ten vears ago. His name was 


U K. CKKGOKY: All right. As for the 
study of unborn creatures. I told you 
last month that the unborn human baby, in 
its various stages, presents a blurred record 
of man's development from tho earliest 
forms. You remember that, in turn, it has 
characteristics of a one-cclled creature, a 
worm, a fish, an amphibian, a lizard, a hairy 
mammal, a creature with short legs like an 
ape and, lastly, a mart. 

It does no! begin as a man and end 
up resembling a fish or a worm, or as a single 
cell. The evidence in the development of the 
unborn baby, therefore, supports the evi- 
dence of the rocks. 

Mb. Mok: What does tins study show 


\ I k. .MUK : can you prove this 

' ' 1 qwcifically? 

Dr. Gregory: Certainly. Fossil re- 
mains of men have been found in recent- 
ly formed rock Livers. From older rock 
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about our monkey descent ? 

Dr. Gregory: From it* beginning as a 
fertilized egg cell until it is born, a human 
baby undergoes a series of elaborate thanecs. 
Investigations by the late l>«. Emil Seleukj, 
an eminent authority on this subject and 
others, have shown that similar change* lake 
place in the unborn young of only lout other 
mammals. These are the gorilla, the chim- 
panzee, the orang-utan, and the gibbon. 


antievolutionist. 

Mr. Mok : Surely, mcmliership in those 
learned societies docs nut include a share in a 
monopoly on scientific truth? 

Dr. Gregory: No, l»ut it i* a guarantee 
of recognized scientific accomplishment. 
However, lot me ask von a question. It you 
wanted evidence on any subject, where would 
you go? 

Mr. Mok : I should go to an cxiicrt. 


it on the head, almost kisses it; a rather 
touching resemblance to the actions of a 
human, mother, which no lower animal 
shows. But such things arc matters of 
behavior, and that is a different story. As 
for physical resemblance, that goes much 
deeper than any number of visits to the zoo 
could reveal to you. 

Mr. Mok: Please give me some of the 
points of similarity. 


M U. MOK : You mean that the human 
baby and the young of these ape re- 
semble each other in the corresponding 
singes of their development before birth? 

Ur. Gregory : That’s it. For instance, it 
you compare an unborn baby with an 
unborn young ol a chimpanzee or a gurill a 
in the corresponding stages, you will find 
them amazingly similar in general appear- 
ante. In both eases, for instance, Ihc soles 
of the feet can he turned toward each other, 
just like the palms of hand*. Alter birth, the 
apes retain and develop this feature; a* you 
know, their feet become much more haml- 
like and grasping. In us, the foot change* f-> 
a* to support our weight in the upright |».m- 
t inn ; though, as wc saw lad month, a human 
baby's foot in still somewhat apelike for a 
while after birth. 

Mr. Mok: Will you give me another 
example ? 

Du. Gregory: lb-re >* a striking oin : In 
most of the later hall of it* life before birth, 
the human baby's body i< covered with 
short, downy hair. So is that ol the unborn 
ape-young in the corresponding peiioil Both 
lose their hair before lot lli. grow I. mg hair 
on the head, nnd are born with hairle- Imd- 
lei*. We remain that way. while Ihc young 
ape soon grow* a new ro.it. So. vou ««v in 
tills case we retain the pre-natal Condition, 
while the tipei* retain it iti the rise of t In- 
fect. 

Mir, Mok: Aren't there any point, of 

difference? 

Dr. Grrrory: There nn*. but they are 
mostly difference* in proportion. Curiously 
enough, the unborn chimpanzee i* more human 
in it* proportions than the adult chimpanzee. 
On the oilier hand, a child is more apelike in 
its proportions before birth than alter. For 
instance, compared with a man an adult chim- 
panzee lias longer arms and shorter legs in 
proportion to the body. This i* true, too, 
when VOU compare an unborn chimpanzee 
with an unborn child; but the difference 
then i* ininh smaller. Before birth, the 
shape of the iliiinpan/ce's skull also i* mu« li 
mote human than in the adult. Now, all 
these lliings arc regarded by scientists as 
evidences of relation; that is, common 
ancestry. 

Mr. Mok: Arc all scientist* evolutionist-? 
Ult. GrmmiKY: Science is a broad field 

and I am, therefore, unable to answer your 
question. What I om tell you is that all 
competent authorities on the subject of 
natural history are evolutionists. 

Mr. Mok: How do you know? 

D ll. GREGORY: Because I have never 

seen any professional paper published 
by the lending siieuiili. journals of tin- world 
in which the broad fact of evolution was 
questioned fur a moment. 

Mr. Mok: Still, a good many books arc 
published that attack evolution. 

Dr. Gregory: Yes, but their authors have 
no Standing in the scientific world. No mem- 
ber of the National Academy of Sciences, 
of the American Philosophical Society, or of 
the New York Academy of Sciences h an 


I NR. GREGORY: Yes but ho must l>c a 
practical cx|»crt. For example, if you 
want to find out something about the work- 
ings of radio, you go to a practical radio 
man. You don't go to a pastry baker, no 
matter how skilled and rc*j»cctcd. and c.*i*e- 
eially n.* to one who i* known to have an 
intense dislike of radio. The unfortunate 
situation in this field i> that most people who 
light evolution know far less about it. in a 
(•radical way, than the young fellows who 
build tlicir own radio set- know about radio. 
I have never read any l>ook against evolu- 
tion wliiili sliovvrd that its author was a 
man. who. if I handed him a fossil Iwuie. 
could tell me that it was, say. from the left 
side of the hind fool of a certain dinosaur. 
A man with tin* kind of training that would 
enable him to criticize evolution, would 
know. Mori o|'|m>ik-iii > have little more 
than a personal dislike of the fclea. and a 
more or k**.* devrln|ied talent for argument. 
But let u* got back to »»ur c\ idence. 

Mt. Mok* \ ou have l old me something 
of the rvilence of the rinks and that lound 
in the ik*v rlopment ol unliorn chiklien ami 
Wh.it of tin- third kind — structural 
rv'cnildaiiCfs? 

Ur. Grigory : Tlirir name is legion. Nat- 
u rally, you have 'ei*n for yourself, at the 
zoo. that the nunlike a|«c* outwardly look a 
good ileal like u*. 

Mr. Mok: l>i*lre«*iiigl\ like some of u*l 

Ur. IIrikwv: (Vrlainly . Thai i> Itcrju-e 
lliev are our |Minr relation*. Have you ever 
hail a • l«an<i to u.ikli a mother ihiinpan/ec 
with her young? 

Mr. Maas : I have. 

I>v. Gniarov: 

Then you must have been impressed by 
her actions. She fondle* the young one, pals 


I NR. GREGORY: Here you arc: Our 
1 ' skeleton an<l that of the manlike apes 
arc not only built on the same plan; they 
actually correspond bone for bone. The 
“iilv differences arc in proportions and pos- 
ture. They have grasping hands, like ours; 
th.y can move their thumbs opposite their 
"•her fingers, as wc can. though not as 
freely. They have nails on their Angers and 
Iocs, as we have. They have the same num- 
b" of Ifclb that wc have— thirty-two if wc 
in* hide the wisdom teeth. They have no 
outward tail, and neither have wc. But 
they do have a lail remnant, and so have 
we. They have an appendix, and wc have, 
l«>o. Their females have a single pair of 
bnasls. Then, their is the brain. 

Mr. Mok: Their brain is not like ours, 
is it ? 

Ur. Gregory: It i* like ours, only smaller 
and Irs* developed. Wc have not a single 
brain structure that the manlike apes do not 
I" ■••‘■sv Ur. Elliot Smith, of London Uni 
versilv. has shown that, while our brain case 
and brain are larger in proportion, this 
increase is caused by enlargement of (tarts 
dial arc present in the brain of apes. 
Became of (heir manlike brain, the apes, 
•"•penally the chimpanzee, have n greater 
learning capacily Ilian any other animal. 
That i* the reason for (he amusing perform- 
"u c« by I rained apes lliat you have seen in 
•he movies and mi the stage. Heller Ilian 
i Iml they are Ihc only animals that know 
how to anticipate experience. 

Mr. Mok: What do you mean by that ? 

I NR GREGORY: They know how to put 
* ' two and two together of their own accord. 
There arc many examples of this ability on 
the part of apes. A chimpanzee belonging 



Court* i / Ginn 4 Cv 


Thcsr cr :>rv ^ Arc. ?* line Across from left to riu>it. fish, salamander, tortoise 
pit- rabbit, nun. Development increases from top to bottom 
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In a German zoologist, without being taught 
Ihc trick, lilted a stick into the hollow end 
of another to reach a banana. More striking 
si ill was (he inventive ability of Dohong, the 
orang-utan at the New York Zoological Park, 
who used his trainee as a lever to pry the 
liars of his cage apart. 

The senses of the apes, too. reenible 
ours in sharpness ami range. 

Mr. Miik : Have they been tested? 

Dr. Gregory: Vcs. They have stereo- 
scopic vision. They can distinguish colors, 
while lower mammals for instance, the dog 
— aie known to live in a gray and color le" 
world. Their hearing, ton. is as acute as 
ours, ami they can distinguish between tune* 
almost as well as we can. llut aside from 
the three principal kinds of evidence I have 
mentioned, there are new kinds. Modern 
medicine and chemistry have opened fields 
Mill were unknown in Darwin' time 

Mr. Mok: What have these sciences 

shown ? 

Dr, Gregory : The manlike apes are sus- 
ceptible to the same diseases from which we 
suffer, particularly typhoid fever. Chim- 
panzees in captivity have contracted apix-n- 
* lie it is, pneumonia, and influenza They 
read to stimulants (including alcohol), 
sedatives, and poi-ons exactly as we do. 
'Miry are even plagued by the fame para- 
sites I 

Mr. Mok: And what has chemistry 

brought to light? 

Du. Gregory: It has been used mainly t«> 
determine similarity in the blood. .Word 
Ing lo Sir Arthur Keith, the eminent Briti h 
naturalist, Ihc blood of the manlike a lies 
and ours is chemically the same to the extent 
Hint a small quantity of human blood, 
injected intu Ihc veins of a chimpanzee, i* 
immediately absorbed. This te-t was actu- 
ally made. Then it was repeated, hut ox 
blood was used instead of human blood. 
This was destroyed by the chimpanzees s> • 
lent, and thrown off through the kidneys. 
Experiments of this kind. Sir Arthur ays. 
have shown that this particular similarity 
in Ihc manlike apes amounts to a full 100 
percent. In the Old World monkeys, to 
which we jre related, it is ninety-two percent ; 
but in the New World monkey*, which are 
remote relations of ours, it is only seventy- 
eight permit. 

Mr. Mok: How do Ihc manlike apes dif 
fer from human beings? 

n il. GREGORY: Just as in the case of 
unborn children and tinhorn ape-young, 
(lie difference.* in the adults are only differ- 
ences of degree— that is, of proportion. I 
have (old you ahoul the size of the brain. 
Our jaws and the bony ridges over «.m eyes 
are smaller, lint our no-e and chin are bigger. 
Our feel arc less haiullike, and the hair on 
our bodies is much smaller in quantity and 
shorter. Our thumbs are larger, hut our 
lues are smaller, except the big too. Our 
canine teeth are murh smaller. Two p >int - 
of difference are striking, first, we have 
the ability of speech, and the apes have not. 

Mr. Mok: Can’t monkeys talk at all? 

I understand that they chatter, and that 
some investigators believe that they have .» 
language. 

Dr. Gregory : A good deal has hern slid 
about that, hut it has never been shown that 
they have speech in our sense. 

Mr. Mok: I should think that our abil- 
ity lu talk and to reason might prove that 
the apes and the monkeys are not related to 
us, after all. 

Dr. Gregory : It proves that no more 
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than the fact that a child is backward proves 
that it is not the son of its father. They 
have the same vocal organs that wc have. 
Moreover, experiments have shown that 
they have at least the beginnings «! reason- 
ing power. Sorry if it rlepresscs you. but all 
we arc are improw.l and lulling mouki'vs. 

Mr. Mok : What i* the second striking 

point of difference? 

I'XR. GREGORY: Our upright position. 
* J This has resulted in some changes in 
our bodily structure. Our sjnnc i* lent in a 
different way. Ours is in the sha|ic of the 
letter S; that of the a|-es is bon-sha|)cd. 
Our head is placed straight on top of our 
neck; theirs juts forward. Our legs arc 
straighter than theirs and our |*lvis that 
is to say, the Irony structure of the lias 

become a flat Imin on which the organs in 
the abdomen rest. 

Mr. Mok: Where did wc get our upright 
irosition? 

Dr. Gregory ; We liegan to ur<iuire it 
long before we camr down out of the trees. 

Mr, Mok: Did we ever live in lnr‘? 

Dr. Gregory: No. hut nur ape and mon- 
key ancestor* did You were sitnl from 
running on all fours hv one of llirm that 
was a tra|»cze arti't. ’Hire liuinldc, ancient 
ancestors of ours acquired nur upright pns- 
lure for us hv climbing. In monkeys that 
arc living today, you can see the various 
Stages that led to our upright |Mi4(ion. 
Some are merely qiiailriipnl*, tunning on 
all four* in the trees, like squirrel*. Other* 
reach their arms over their heads in climb- 
ing. Still others leap from branch to branch, 
in upright position, like tra|>c/c |«crformei% 
Those are the clever lads that made teal 
nil'll ollt of II*. 

Mu. Mok : When and where did wc 

branch off from this ancient ape and monkey 
ancestral stock? 

D ll. GREGORY: There arc several opin- 
ions on then- points. You hv. in this 
business of man’s rlcncnt, there arc tsvo dis- 
tinct kind* of conclusions. One group is based 
on the evidence of our origin from lower ani- 
mals that I have told you about. All prop- 
erly qualified zoological experts agree on four 
points: First. that nun is an animal, no 
matter what else lie may l*c; second, that he 
is a Imc M anned animal; third, that he is a 
member of the Oi'ler of Primates, ami. 
fourth, that Ik- lielongs to the great branch 
of the Primates known as the Old World 
Division. So far, all is agreement. Now 
none the |Kiints where there is mom for 
various interpretations and much need for 
further light through future research and 
discovery. These mainly concern the ques- 
tion as to when ami where man was freed 
from the old a|*e stock. 

Mr. Mok: Rut if you scientists are still 
rpiarreling, liow do you e\|»cct to convince us 
laymen ? 

Dr. Gregory: 1 don't expect to convince 
anybody. All 1 haw l<cen trying to do is to 
-how you some of the things that have 
convinced me. 

Mr. Mok: What is your iwrHotal con- 

viction as to the line of rlescent ? 

D R. GREGORY: Thc^e arc Ihc approx- 
imate steps: At the top is modern man. 
Below him stands the Australian bushman. 
who carries us hack to the Stone Age. Ik-low 
the bushman come the several fossil species of 
primitive men that have been found in 
Europe and Asia. The oldest of these goes 
hack to the beginning of the Ice Age. a 
million or m"rr vears ago. 1-owcr still stand 
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the twenty-odd species of fossil apes from the 
latter part of the Age of Mammals. Below 
them come Ihc Old World monkeys from 
the earlier half of the Age of Mammals. 
Before them comes the spectral larsier, a 
strange, monkey-like creature with big eyes 
that still lives in Borneo and the Philip- 
pines. Below the tarsier is the stage of the 
lemurs, represented today hv their descend- 
ants in Madagascar. India, and Africa. 
Finally come the tree shrews from the lat- 
ter part of the Age of Reptiles. These are 
the stages nearest the direct line as yet 
discovered. 

Mr. Mok: When did our ancestors learn 
to walk on their hind legs? 

Dr. Gregory: When they left the trees 
to try their luck at hunting on the plains. 
This probably happened even before Ihc 
Great Ice Age. 

Popular Mechanic 
June 1938 

simple Nail Strai^htcncr 

© A house- wrecking company saw nn 
additional profit in roc In ini inn the 
larger nails and spikes that wore pulled 
out of tin* lumber. After frying- several 
methods, they adopted I ho one shown . 
With it. a hoy can easily straighten a 
Inure quantity of theuto largo anils in 
a day. A couple of heavy angle irons 
(A and II) are clamped together in a 
drill vise, a ml a hole drilled between 
them so that half the hole is in each 
piece as shown (('). This hole is slight- 
ly larger Uian tlio diameter of the 
nail. Several holes of different sizes, to 
accommodate dill'ovent sizes of nails, 
may he drilled in tin: block. A couple of 
guide holes are drilled in one plate (D) 
and holes to match in the other; and 
short pins, about half an inch long, are 
set in these holes as shown at (K). The 
device Is placed between the jaws of a 
vise; the vise drawn tight, and the 
nail driven into the hole as shown. A 
half-turn of the vise screw will open 



Two pieces of nnelo-iron plate, drilled 
as xhotvn nml clamped in n vise, Xvill 
luflke a null ulriUKliU'iur. 


the slot enough to permit lifting (lu 
nail with the fingers. — A. //. 1!\ 
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reus Dog Toy 

for Small C h i Id re it 

POPULAR SCIENCE MONTHLY Jan. 1936 


J f ' 


An »lie toy in |iii*)ic<l 
along the floor, the dog 
jumps tip and down 
with a rolling motion 


The three wife* ate 
net in efoowe* in tht 
hatvlle and bound with 
wire The si*c and 
shape of thene wil»‘ 
are made <lcai .n the 
■lowing* a* thr t i*M 


fTVHS circus doe rolling a cvlin- 
II ilcr is n simple, sturdy, ami 
~ amusing toy lor a small child. 

Thr dog is drawn full size on a 
pittr of '/i- in. plywood anil rul out. 

I'hc cam, which is 3 in. in diameter 
and shaped as shown in one of tin- photo, 
graphs, is also made from '/j-in. plywood. 
'I ho two wheels, hi« h arc » in m di imc- 
ter, are cut or turned front 1 1 i-in. solid 
wood. The cam is glued and nailed to one 
<»f I he wheels; then the oilier wheel is 
nailed on These parts are painted in 
brilliant colors. 

The handle is o pic f • in dow< I 

27. in. long. It is grooved in three plates 
at one end, ami the other end is rounded 
The three brill -wire pieces are set in I In- 
groves and wrapped with No. 20 copper 
wire. Solder this assembly securely. Put 
two small screw eyes in i lie dog as shown 
ami slide the supporting wire through 
these eyes before finishing the bending i «« 
form the dog’s tail. Drill a 's in hole in 
the center of each roller, put a washer 
over I lie holes, and snap in the wires 
As the toy is pushed along, the ting 
i uni 1)5 ud anti down. — R alph T. Minim:. 


Water Rheostat for Small Electrical 
Devices 


Popular Mechanics — 1919 


The rheostat shown in the illustra- 
tion can be made quickly and at small 

expense. T h c 

» basc consists of 
a piece of wood, 
V> by 2 by 12 in. 
A glass tube. 1 
in. in diameter 
and 6 in. long, is 
fastened to this 
with strips of 
: sheet metal. A 

large brass tack 
is driven into a 
cork, and the 


How tlic ccnlrf 
wire li l*e«t 
after pacing 
through the two 
*<rew eyet in 
the •!<>*** back 


Popular Mechanics 
April, 1939 

Mouse Trap Clamps Small Parts 
While Glue Sets 

Model makers 
|fl using cardboard 

' T \ or any thin, light 

R ) stock will find that brass or copper rod is placed through 

I o the binding posts B and C. I he rcsist- 

^ ‘ ‘ ' ance can be changed by sliding the rod 

-i raP / Cr r % 3 »P or down. The tube is nearly filled 
handy clamp lor^ watcr having a small quantity of 

; 8 luin e l! ' csc ma " salt dissolved in it. The amount will 

i*-- te rials. The pres- depend upon the current to be reduced. 

sure can be equal- The rheostat should be fastened to a 
i/.ed by placing a piece of plywood over the wall, or other support, and may be used 
work.- J. P. Driscoll, Buffalo, N. Y. to regulate the speed of small motors 

and other electrical devices. 


Popular Mechanics — 1913 
An Egg-Shell Funnel 

Hollies having: small neck? arc hard 
lo till without spilling the liquid. A 
funnel cnnnol be used in a small 
'■peiiing, and pouring with a grad- 
uate glass requires a steady hand. 
When you do not have a graduate 
at hand, n half egg-shell with a small 
hole pricked in the end will serve heller 
than a funnel. Place the shell in an 
oven to hrown the surface slightly and 
it will he less brittle and last much 
longer. 
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1852 LUXURY LINER 

Just as a change in pace, don't you think it 
would be fun to go back in time 143 years ago? 
Light a candle, turn off the TV or radio, curl 
up in a warm place and concentrate. If you're 
good at it you can smell the sea, feel the ship 
bobbing up and down in the ocean swells, and 
maybe even get a little seasick. 



With the engine* in arrive |>lk). end our eeila 
pressed by the fresh brre/e, me pawed rapidly 
down the narrows. No one can thu* 
leave hi* home, to traverse weary 
Vague* of land and sea, without emo- 
tion Image* of the loved, who may never 
l>c *ecn again, will ru»h upon the mind. And 
even if the nod resolute retire for a moment 
to their »tatc-room*. throw themselves upon 
the sofa, bury their face* in the pillow, and. 
with a moistened eye. plead dilb God for a 
blessing upon those who are left I "-hind, it 
is not to be roiulrmnod as a weakness. I 
soon returned to the deck. It was swept by 
a Weak wintry wind There was not a sin- 
gle individual on board lire ship whom I had 
ever seen before Taking a stand in the shelter 
of the enormous smoke-pipe, so vast that twenty 
men could with perfect convenience cluster under 
it* lee. we watched the receding shores. At 
half past three o’clock the gong summoned us 
to a sumptuous dinner. Again returning to the 
dock we watched the dim outline of the land 
until it disappeared beneath the Irorizon of the 
sea. A| seven o'clock we were again summoned 
to the tea-table. Returning to the deck, we founJ 
dark and gloomy night brooding over the ocean. 
The wind, though piercingly cold, was fresh 


OCEAN I I it: 

DV JOHN S. C. ABBOTT 

Snt. Eve, March 50, 1*55. Atlantic Ocesn. 

A T precisely seven minutes after 12 o'clock 
to-day, the steamer Arctic left New York for 
Liverpool. Our whole ship's company, p***cn- 
songers and crew, amounted to one hundred ami 
eighty. The day "'as clear and cold. A strong 
nortli wind swept from the snow-clad hills over 
the rough hay. Icicles were pendent from the 
paddle-wheels, and the spray was freezing upon 
the decks. As the majestic steamship left the 
wharf, the crowd assembled there gave three 
cheers, and two guns were fired from on board. 


and fair. The stars shone brilliantly through 
black masses of clouds. Our ship rose and fell 
as it plowed its way over the majestic billows 
of the Atlantic. Retiring to tin* dining-saloon, 
which is brilliantly illuminated with carcel lamps, 
I commenced this journal. And now 
•• n.K-t.,1 in the rrii!li' of (lie deep. 

I lay me down in prats 10 steep.'’ 

Sabbath Eve, Mur. 51. I.m. 1.1° iff. Long. AS® IV. 

.Miles made at noon 300 Wc have hail truly 
\ magnificent Sabbath day. The sky has been 
cloudless, the wind fresh ami favorable. At 12 
o’clock each day the captain takes an observation 
to deride our latitude and longitude, and the 
number of miles the ship has made during the 
last twenty-four hours. The sea is rough, ami 
it is more comfortable, or, rather, less uncomfort- 
able to lie upon deck than in the saloons. Slid- 
tom! in some degree by the smoke-pijic, round 
which the wind is ever circling, I have passed 
the weary hours of the monotonous day, looking 
out upon the solitary ocean and the silent sky ; 
both impressive emblems of eternity and infinity. 
Toward night the wind changed into the east, 
and blew more freshly. Clouds gathered. An- 
gry waves. Idaek and foaming, swept madly by. 
The solitude of stormy night U|H>n the ocean ! 
What pen can describe T And yet who ran he 
insensible to the luxury of that solitude — to its 
melancholy sublimity ' A* I now write, our ship 
plunges and rolls in the heavy sea, and a death- 
like nausea comes over me. 

Mon4ayNlcbt.Mar.55 I.m 15°53’. L*ng.«|0|r. 

Mile* made 308. The malady of the sea drove 
me rather suddenly last night from iny pen to 
the deck. But in an hour the clouds and the* 
gust passed away The stars came out in all 
their brillianeo. The wind, however, has stead- 
ily increased, and it has been quite rough all day. 
Many are very sirk, and nearly all are in a state 
of decided discomfort. Them is nn Indescribable 
charm which the ocean has in its wide expanse, 
and in its solitude, and the imagination loves to 
revel in it* wild scenes, hut it is, even in it* best 
estate, an uncomfortable place for the body to 
inhabit Our most poetic descriptions of ocean 
life have been written in the enjoyment of warm 
and comfortable firesides on the land. Ouxhiotird 
upon the parlor sofa, the idea is delightful, upon 
the ocean waves V> be ' borne like a buhblo «>n- 
..a.-d.” Hut there is altogether too much prose 
ui the reality. It is indeed “ distance which lends 
enchantment to the view." Never did there Heal 
upon the ocean a more magnificent palace than 
that which now bears us. Our ship is two hun- 
dred and eighty-five feet in length, that is, nearly 
as long as four ordinary country churches. From 
the keel to the deck it is as high as a common 
five story house. Its width front the extremities 
of the paddle wheels is seventy-two feet, which 
is equal to length of most churches. The prom- 
enade deck, as we now sail, is as high above the 
water as the ridge-pole of an ordinary two story 
house. The dining-saloon is a large, airy, beau- 
tiful room, sixty-two feet long ami thirty feet 
wide, with windows opening upon the ocean as 
pleasantly as those of any parlor, and where two 
hundred guests can dine luxuriously. The par- 
lor or saloon is emltellishcd in the very highest 
style of modem art. The walls arc constructed 
of the most highly polished satin-wood, and rose- 
wood, and decorated with paintings of the coals 
of arms of the various Slates of the Union. Mag- 
nificent mirrors, stained glass, silver plate, costly 
carpets, marble centre table* and pier tables, 
luxurious sofa* ami arm-chairs, and a profusion 
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of rich gilding give an air of almost Oriental 
magnificence to a room one hmulrcl in 
length ami twenty-live feet in breadth. When 
this saloon is brilliantly lighted in the evening 
it is gorgeous in the extreme. The state- rooms 
are really rooms, provided with every comfort 
which can lie desired. There are bed* to ac- 
commodate two hundred passenger* Some of 
these room* have large double bed* with French 
bedsteads and rich curtain*. There are nine 
eooks on hoard, whoso united wages amount to 
over four thousand dollars a year There is the 
head cook, and the second conk, and the hater, 
and the pastry cook, and the vegetable cook. «kr 
We have our butcher, our store-keeper, our por- 
ter, our steward, Tito ship’s crew consists of 
one hundred and thirty-five men. There are 
four boilers, each healed by eight furnaces, ami 
unitedly they consume eighty tons of coal a day. 
The two engines aro of one thousand horse- 
power, and the weight of these enormous ma- 
chines is eight hundred tons. Fifty-two men 
are constantly employed in their service. The 
•hip carries about H(H)0 Ions. From the waste 
steam 1600 gallons of pure soft water can he 
condensed each day. This wonderful floating 
palace, which is built as strongly as wood and 
iron can bo put together, cost seven hundred 
thousand dollars. Even the ancients, endeavor- 
ing, with the imagination to form a craft worthy 
of Neptune, their god of the ocean, never con- 
ceived of a ear no magnificent as this to be driven 
one thousand steeds in hand. 

The United .Slate* have never yet done any 
thing which has contributed so much to their 
honor in Europe, a* the construction of this 
Collins line of steamers. We have made a step 
in advance of the whole world. Nothing ever 
before floated equal to these ships. Their speed 
is hi accordance with thoirlTignificenee. No one 
thinks of questioning their superiority. Every 
American abroad feels personally ennobled l»v 
thorn, And participates in his country's glory 
There are four ship* of this line, all of equal r|p. 
ga lice the Arctic, Baltic. Pacific, and Atlantic 
It is not to he supposed that such ships should 
he immediately profitable to the owners They 
were built for national glory. They do exalt ami 
honor our nation. How much more glorious is 
such a triumph of humanity ami art, than any 
celebrity attained hv the horrors and the misery 
of war. The English government liberally pa- 
tronises the Cunard line of steamers. This line 
now needs the patronage of the government ol 
the United States. We had far better sink half 
a dotten of our ships of war. important as they 
may he, than allow these ships to be withdrawn. 

Tuesilny Nielli, Mar. ?3. I.st. IP, Lnnf. 11° 

Miles made, 27R. Wc arc now about 300 mile* 
south of Nova Scotia, yet in the •* Ice of th« 
land.” as one of our officer* says. Toward morn- 
ing we shall reach the western edge of the great 
bank of Newfoundland, which i* about 200 mil.-* 
broad. The wind is ahead, and the sea rolls in 
heavy billows. Our ship rise* ami plunges over 
these vast waves with much grandeur. It i* ma- 
jestically sickening, sublimely nauseating The 
day is magnificent— clear, cloudless ; and this 
fresh breeze upon the land would be highly in- 
vigorating. The ocean, in its solitude, sprc.ul* 
every where. We see no sails, no signs of life, 
except a few sea-fowl, skimming the cold and 
dreary waves. Though not absolutely sick. I 
am in that state that I must remain upon the 
wind and spray swept deck. Wc are now about 
a thousand miles from New York. On the whole. 
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the discomfort of the voyage, thus far, has been 
less than I had anticipated. March is a cold and 
blustering month. We breakfast <*; eight o'clock, 
have an abundant !unch at twelve, dine at half- 
past three very sumptuously, take tea at seven, 
and those who wi«h it have supper at ten. The 
sun hat gone down, the twilight hat failed away, 
and night — cold, black, and stormy — has set- 
tled upon us. The wind is in the east, di- 
rectly ahead ; ami. as we drive through it, it 
sweeps the deck with hurricane fury. I have 
been sitting upon deck, behind the smoke-pipe, 
around which the wind would most maliciously 
circle, till I was pierced through and through 
with the cold. lafe upon the sea it indeed mo- 
notonous. a* hour after hour, and day after day, 
lingers along, and you look out only upon the 
chill dreary expanse of wintry waves, and the 
silent or stormy sky. The sunset to-night was, 
however, magnificent in the extreme, ami we 
made the most of it. As the sun sunk beneath 
the perfect horizon, it was expanded by the mist, 
and resembled one of the most magnificent domes 
of fire of which the imagination can conceive. 
We have the prospect of a stormy ni-lit. The 
saloon is brilliantly illumined, ami ladies and gen- 
tlemen are reclining upon the sofas, some read- 
ing. but more pensively thinking of home and 
absent friends. The imagination in such hours 
will fondly mu bark to the fireside and the loved 
ones there. The voyager who has a h«*me flint is 
dear to him, pays a very high prire fiir his rn» 
jojments, lie finds, in abandoning that home for 
the pleasures of the *e*. 

Wei Mors.. "ir 91. lot W 7T. Lwg. «*> X9% 
Miles made, 270. Wc hr.ve now Item mil four 
days, ami are I 156 miles on our way, The sun 
rose this morning bright ami glorious. A strong 
east w ind sweep# the ocean. The enormous bil- 
lows rush by. crested with foam. Our ship 
•trup^lffl manfully against the o|i|M»»ing waves. 
The Uf in thrown every two hours, to ascertain 
our speed. Notwithstanding the head wind, wo 
are advancing nine miles .an hour. The breeze 
wails most doleful requiems through our rigging. 
We are now upon the banks of New foundland. 
During the day our upper saloon has looked like 
an elegant parlor, spacious and lit furious. The 
sun has shone in brightly through the windows 
upon the carpet. Still the ship pitches so vio- 
lenfly that it is with no little difficulty that one 
sf aggers from place to place. During many hour* 
of the ilav. I stood upon the deck, watching the 
black and raging *e.\ As the *un went down in 
clouds, ami the darkness of a stormy night came 
on. it knmc necessary to ht*nte the topmast. It 
was fearful to see the sailors clinging to the rojics 
as the ship rolled to and fro in these vast billow* 
Suddenly there was a loud outcry, and terrific 
groans came from the topmast. A poor sailor 
hail somehow got his arm caught, ami it was be- 
ing crushed amidst the ponderous spars, far up 
in the dark and stormv ikv O! how drearily 

— — w 

those groans fell upon the car. After some time 
he was extricated and helped down, and placed 
in the care of flic surgeon From this scene, so 
sad. so gloomy, I descended to tin? ladies* saloon. 
How great the transition ! The gorgeous yet 
I teats ti fill apartment was brilliant with light. Its 
ceiling richly caned ami gilded, its walls of the 
most precious and highly polished woods, its 
mirrors, its lu furious furnishings, presented as 
cheerful a scene as the heart could crave. Tak- 
ing a scat upon the sofa with one of the most 
accomplished and agreeable matrons I have ever 
met, I found the barometer of my spirits rapidly 
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rising to the region of clear and fair. It was a 
happy hour. The dark sea, the storm, the night, 
all were forgotten, as in that beautiful saloon, in 
social converse, time flew on silken wings. It 
is now nearly eleven o'clock at night. 1 have 
just returned from the deck. It is sublimely 
gloomy there. Wc arc pitching about so vio- 
lently, that it is with the utmost difficulty that I 
write. Occasionally my inkstand takes a rapid 
slide across the table, when it is caught by a 
ledge, which prevent* it from falling. 

Thursday Night, Mar. $5. Lin. 47*94% Long. 43*95% 
Miles passed 267. A dull easterly wind is 
still rolling a heavy sea against us which much 
retards our progress. The day has been cold, 
cloudy, and wet. Sheets of mist are sweeping 
over the sombre and solitary ocean. It has been 
so cold, even in the saloons, which arc warmed 
by steam-pipes, that it has been necessary to sit 
with an overcoat on. It is estimated that we are 
now just about in the middle of the Atlantic. It 
is SOM miles from New York to Liverpool, by 
the route which the steamers take. The dill’er- 
cnee in time between the two cities is *4 hours 
55 minute*. The wind to-night is high, and the 
ocean rough. lint in our beautiful parlor we 
luxe passed a pleasant evening. Nearly all have 
now become so accustomed to the motion of the 
ship, as to be social and agreeable. Wo have 
Jews and (•entiles. Catholics and Protestants, on 
I toard, and all tongues arc spoken. Our fellow- 
passenger* are very pleasant and gentlemanly. 
Most of them appear to be clerks or younger 
partner* in mercantile bouses going out to make 
purchases There is, however, .an amazing fond- 
ness for champagne and tobacco. Were Byron 
here, lie would, without doubt, correct his celc- 
brated line, M Man, thou pendulum betwixt ft 
smile and a tear," into, " Man, thou pendulum 
betwixt the wine glass and the cigar." 

Friday MrM.Mar.2rt l.m.4tr>nH% l^rnir. 3tPS7. 
Mile* made 2U3 The wind still continue* in 
the east, strong and cold. Nothing hu* occurred 
all dav to break the monotony of ocean life. Wc 
.are so far north that we meet no ship*, and no- 
thing relieves the dreary expanse of the dark 
clouds above mid the angry waves below. Our 
ship plows her way majestically through these 
hostile billows. 

" Tli* sri, (be %en, the oprn son, 

The Wide, the wild, the ever free." 
u Oh said a gentleman this morning, as he 
looked out sadly upon the gloomy spectacle, 
" that is a fine song to sing upon tht land," As 
our ship incessantly rises and plunge* over these 
heavy swell*, we become excessively weary of 
the ceaseless motion, even though no nausea is 
excited. One is often reminded of Madame dr 
Stael's remark, that "traveling is the most pain- 
ful of pleasures.” Still, by reading a little, 
writing a little, talking a little, and thinking 
much, time passes quite rapidly. There are mo- 
ments of exhilaration. Them arc hours of con- 
tentment. There are many hour* of submissive 
endurance. Now and then there will come mo- 
ment* of sickness, and pain, and gloom, very 
nearly approaching to misery. It, is perhaps, 
not well to introduce the reader into these dark 
chambers of the soul. Hut, if unintroduccd the 

unt raveled can not know what life upon the 
ocean is. This evening w*e plunged quite sud- 
denly into a dense fog- bank. No ono can im- 
agine a more desolate and dreary scene than the 
ocean now presents. The rain falls dripping 
upon the deck. The fog is so thick that you 
can sec but a few feet before you. The stormy 
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wind directly ahead, wails through our moaning 
shrouds. The sky is black and threatening. The 
angry waves with impotent fury dash against the 
sides of the ship. The gloom without is delight- 
fully contrasted with the cheerful scene within. 
The saloon is brilliantly illuminated. Groups 
of ladies and gentlemen are gathered upon the 
sofas, some reading, some talking, sonic playing 
various games. 

Saturday Night, Mar. 27. I.»t. 50° 5fi\ I.eii*. 3IPSI\ 
Miles passed 286. We are now 1 962 miles 
from New York. Wo have been out just one 
week, arid, for live days, we have had a strong 
head wind. To-day the wind has increased into 
a violent storm. The decks are swept with rain 

and spray. The ocean is white with foam Our 

ship, enormous as it is. is tossed, like a bubble, 
upon these raging billows You start to cross the 
saloon j a wave lilts the stern of the ship some 
twenty feet into the air, and you lind yourself 
pitching down a steep hill You lean bock as 
far as possible to preserve your balance, when 
suddenly another wave, with gigantic violence, 
thrusts up the bows of the ship, and you have a 
precipitous eminence before you. Just as you 
are recovering from your astonishment, the ship 
lakes n lurch, and, to your utter confusion, you 
liml yourself floundering in a lady’s lap, who 
happens to he reading upon a sofa on one side 
of the saloon Hardly have you commenced 

your apology ere another wave comes kindly te 
your rescue, arid pilches you bodily out of the 
door It is with the utmost dillirully that I write 
I have, however, contrived to block up my ink- 
stand with I »'oks, and, by clinging to the table, 
succeed in making these hieroglyphics, which I 
fear that the printer will hardly be able to read 
Many are very sick and very miserable I am 
in a state of submissive endurance The rentier, 
however, may be fully assured, that there are 
many positions far more agreeable than to be «ti 
the middle of the Atlantic ocean in a wet. east- 
erly storm. Our noble ship is so magnificently 
strong, that we have no more sense of danger 
than when upon the land. There is something 
in this nausea, which seems to paraly se all one's 
mental energies. Never before have I found 
such an effort of mil requisite to make any men- 
tal exertions. There was a portion of the even- 
ing, however, notwithstanding all these discom- 
forts, passed very pleasantly away. In the bou- 
doir-like magnificence of the ladies' saloon, with 
our excellent captain, and a few intelligent and 
pleasant companions, gentlemen ami ladies, we 
almost forgot, for an hour, the storm and the 
gloom without, ami conversed with just as much 
joyousness ns if we had been in the most lux- 
urious parlor on the land. These saloons, brill- 
iantly lighted with careel lamps, look far more 
gorgeous and imposing by night than by day. 
It is now eleven o’clock at night Every other 
moment an enormous billow lift* us high into 
the air, and then we go down, down, down, ex- 
citing that peculiar sensation which I remember 
often to have had in my dreams, when a child 
The scene from (lie deck is truly sublime. The 
howling of the tempest, the rush of the waves, 
the roar of the sea, the blackness of the night, 
the reflection that we are more than a thousand 
miles from any land, floating like a bubble iijioh 
the vast waves, all combine to invest this mid- 
night hour upon the ocean with sublimity. The 
waves to-night will rock us to sleep, while the 
winds wail our mournful lullabv. 

Sabbath Night, Mar. 58. lit. 51°, Lone 53° r 
Miles made 219. Last night our easterly 
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storm increase.! to a gale, and blew with hurri- 
cane fury. It was utterly impossible to sleep, 
we were all so rudely jostled in our berths. The 
motion of the ship was so great that wo were in 
constant danger of being rolled from our beds 
ii|K>n the floor. Every timber in the iron-bound 
ship crflknl mu! groaned, an.l occasionally a sea 
would strike our bows, which would make the 
whole fabric shiver It was. indeed, an exercise 
in gymnastic* to perform oue's luilrt this morn- 
ing. Every thing which was not a fixture was 
rolling hither and thither. It was utterly im- 
possible to stand for a singlr moment, without 
catching bold'of something for support. The 
ship now keeling in one direction, now in an- 
other; at one time rising ten or fifteen feet into 
the air. and again as suJdenly sinking ; now, 
apparently stopping, as struck by a lieavy sea. 
and again plunging forward with the most sul- 
len and determirx-d resolution, presented a scries 
of movements which defied all calculation- 
Early in »hr morning 1 clambered upon deck, 
ami leaning against the mi»l. and clinging to 
the rope-, looked out upon the wild, wild scene. 
The roar of the gale through our shrouds was 
ahiMWt terrific. It -eemed like the voice of an 
angry God. lint five per-ons sat down at the 
break fast- table at the u*ual hour. It was. in- 
deed, a curiosity to see the waiter* attcm|« to 
move about upon the unstable footing of onr 
floor. One would lake a cup of coffee, and, 
clinging to the side of the cabin, and carefully 
watching his opportunity, would dart toward a 
pillar, to which ho would cling, until he was 
prepared to take another start. Hut with all 
his precaution*, he would frequently be thrown 
upon one of the cu-hioned seats of the dining- 
room. ami the liquid contents of his dishes would 
be any where A gentleman would attempt to 
raise a eup of tea to his lips. Alas' there is 
many a slip. A sudden lurch of the ship ejects 
the hot beverage into bis bosom instead of his 
month. It i* almost dangerous to attempt to 
more about, you are thrown to ami fro with so 
much violence Everything is made fast which 
can be secured. It is a wild scene of uproar and 
confusion, and I have no desire again to witness 
a storm at sea. Nausea sadly detracts from all 
conceptions of the sublime. Very many are sick. 
I arn very far from feeling comfortable. As I look 
around me upon this t omul loons scene, listening 
to the uproar of the elements, I foci how utterly 
impossible it is for lire pen to communicate to 
the distant reader any idea of this midnight 
ocean-storm. By clinging to the table, so as to 
become, as it were, a part of it, I succeed, with 
much difficulty, in writing. The wind seems 
still to lie rising as we advance into the hours 
of the night, and the ship struggle* and plunges 
more ami more violently. Wc have had a dis- 
mal. dismal day. There is no comfort any where. 
One can neither walk, nor stand, nor sit, nor lie. 
I have spent many hours of the day wrapped in 
my cloak, shivering upon the bleak and storm- 
swept deck Ami now I dread to return to my 
state-room, for there can be no sleep upon these 
angry billows The head aches, the stomach re- 
monstrates. As the night. Mack and stormy, 
settled down upon the cold, bleak, wet deck, 1 
thought of home, of the pleasant songs of our 
Sabbath evening, of those lines, written by a 
sainted one. ami ever in the peaceful twi- 
light of the lord's day : 

•• -TU Sabfrath e.» ttoi *B Is still. 
llu-V-1 •• Ike passire thrssc. 

Oh. Loot. osr heart- with praises fill 
AbJ tune oor tip* to soeg." 
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I hummed the familiar tune, in the midst of 
the dirges of (he ocean. And as memories of 
the past came rushing over me the subdued spir- 
it vanquished the sternness of manhood. Who 
can not sympathize with the childish emotions 
of the pilgrim of three score years and ten, as 
he loved to place his gray hairs upon his pillow, 
and to repeal the infant prayer hi* mother taught 
him : 

•* Now I lay m* down 10 
I On- f«od my #oul to itvj». 

If I sIi.miM .|*o iM-forr I wake, 

I |>ray Hi? Lord my noul lo mW 

Monday Nitshi, Mar. 00. Lat. 50*S0\ Lon*. Itf0*y 

Mile* made WJ. Toward morning ill© wind 
abated and btttknl round into the north, and with 
a elear sky and a fresh breeze, wo bounded over 
the agitated ocean. About two o'clock, how- 
ever, the wind returned again to the cast, and 
dim masses of clouds were Killed up into the sky. 
The barometer rapidly fell, and wo were threat- 
ened with another gale. The sea was rising, 
the rain beginning to fall, and tho ship was 
rolling and pitching, each moment more heavily, 
in the waves. Wo plunged suddenly into a 
dense fog hank, ami prepared for n dreary nnd 
stormy afternoon ami night. Hut after two or 
three hours of cold, and wet and dismal sailing, 
we suddenly emerged from tho fog bank, and 
earn# out into pleasant weather on tho other side. 
The moon shone out resplendent ly. Just ns tho 
evening twilight was filling away wo descried, 
far off in tho northern horizon, a largo steam- 
ship, undoubtedly the Africa, which left Liver- 
pool yesterday Two signal rockets were thrown 
up from our -hip, but they wero probably not 
srrn, as wo obtained no responso. I was quite 
amused with a little incident which occurred 
this evening. A large party of gentlemen wero 
clustered upon the deck, talking together. A 
ship was dimly discerned in tho distance. A 
gentleman looked through the telescope nt the 
faint speck in the horizon, and very confidently 
said, " It is an English ship." " How can you 
tell !" another inquired “ Because, " ho replied, 
"she ha- so little sail set. An American cap- 
tain would have every sheet spread in such a 
wind a* Ihis." Somo doubt was expressed 
whether one could thus accurately judge. " Ask 
the captain," said he. “ whether that is an En- 
glish or an American ship." The captain was 
at some distance from us, and had not heard our 
conversation He had, however, silently exam- 
ined the ship with his glass. "Captain," one 
called out. " what ship is that !” " It is an En- 
glish ship," he quietly replied. " How can yon 
tell ?" was immediately asked. " Because," lie 
answered. " she has so little sail spread. No 
Yankee would be creeping along at that pace in 
this breeze. *’ It was afterward stated that the 
English captain* are paid only while their ships 
are at sea, nnd that the payment is quite small. 
They are therefore rather under the inducement 
to make long voyages. The Americans, on the 
contrary, are paid while the ship is in port, and 
they drive their voyages with the utmost speed. 
Whether there he any foundation for this opin- 
ion. I know not The incident however was 
quite interesting. 

Tuesday NfcM. Mar. 30. 1,nt. Ml° 53’. Lon*. 1 l°M'. 

Miles made 219. The captain informed us 
that we were 95 mile* from Gape Clear at noon 
to-day, and that we might expect to see tho 
coast of Ireland about six o'clock 'I he day has 
been magnificently beautiful Wo have see* 
many ships in the horizon, indicating that we 
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were leaving the solilmlrs of the ocean behind 
ns. Immediately allcr ilinncr all the passengers 
assembled upon ilccfc to ratrh the first glimpse 
of land. At just a quarter hr fore six o'clock we 
the highlands of the Irish coast looming 
through the haze before us. No one oho has 
not crossed the ocean can conceive of the joyous 
excitement of the scene. All the discomfort of 
ocean life was forgotten in the exhilaration of 
the hour. As twilight faded away, the outline 
of the shore became more visible under the rays 
of a most brilliant moon. Soon the light from 
Cape Clear beamed brilliantly before us. It i« 
now half past ten o'rloek at night, and the night 
is clear, serene, and gorgrously beautiful. The 
dim outline of tho Irish coast looks dark and 
solitary. Upon those gloomy headlands, and in 
those sombre valleys what scenes of joy and wor 
have transpired during centuries which have lin- 
gerer! away. Wo are rapidly sailing up the 
channel, having still some two hundred and filly 
miles to make, before we land in Liverpool lint 
our ocean life is ended. We have crossed the 
Atlantic. At seven o'clock to-morrow evening 
we expect to leave the ship. 

WVilncsitij Night, March 31. Waterloo House. 

Liverpool, |« o'clock. 

Till* last day, mileh to my surprise, has been 
one of the most cheerless ami disagreeable days 
of our whole voyage. A chilling east wind has 
swept the cold anil foggy ocean. The decks 
were wot and slippery. I Imp" ol water were 
filling upon ns from the drenched shrouds No- 
thing could be seen hut the dense mist around 
us. and the foamy track of our majestic steamer 
It was a great annoyance to think that, were the 
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Ay wc might he almost enchanted hv the 

view of the j*rc<m liilf* and the eotfa«*r* of En- 
gland For a frtv moments, about noon, tre 
caught .a glimpse, through the *hcot of im«t 
sweeping the ocean, of the coast of Wales, hut 
in a few moment « the vail iva* again drawn over 
it. and nailing winds and rain and gloom a«ain 
enveloped us. At about *i* o'clock in the even- 
ing we discerned, through the fog the steeples 
and the dock* of Liverpool The whole **|>ert 
of the serne was too dingy, wet, and sombre for 
either beauty or tnhJiniity We were long de- 
rived in our attempt* to get into the dork, .ami 
finally hv! to reliti<|iii*h our endeavor for the 
night, anti to cast anchor in the middle of the 
river. About half.pist seven oViock a small 
steamer came o«. boon! bringing several cut- 
tom- bouse offieers AH our trunks were placed 
in the ilining-salrnm in a row, and the ollicers 
employed three tedious hour* in searching our 
trunks for contraband good* Faithfully they 
did their duty. Every thing was e jammed. 
Many of our passengers were much annoyed 
and complained bitterly. I saw however, no 
di*|iof«itii>n whatever, on the part of the custom- 
house, localise anv needles* trouble. So far as 
I could judge they performed an unpleasant duty 
faithfully, and with a* much courtesy as the na- 
ture of the case would allow*. There is a very 
heavy duty imposed upon tobacco and cigar* 
There i* a strong disposition to smuggle both of 
these article* into the kingdom If it i« under- 
stood that writing desk* are not to he unlocked, 
ami that package* are not to he o|*cncd. ami that 
the mere word of any stranger ta to !*e taken, 
the law at once •ink* into contempt. ’Iltr long 
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•lolly W39 tedious, very tedious ; but the fault 
w.i* ours. Had every man honestly, so arranged 
bis trunk, a* to show at oner what was dutiable, 
the work might have been accomplished in one- 
third of the time. At eleven o’clock by n long 
step-ladder, we descended the sides of the ship to 
a little steamer, and were landed in the darkness 
of the fog upon the wet dorks. Taking hacks, 
nearly all of our passengers soon found them- 
selves in more comfortable quartern at the Water- 
loo Motel. It is now midnight. Most nf my com- 
panions are mirthfully assembled around the sup- 
per table. If songs and laughter constitute en- 
joyment, they arc happy. I, in enjoyment more 
congenial with tny feelings, ant alone in nty 
comfortable little chamber, in an English Inn. 
penning these last lines of our ocean life, lint 
I ran not close without a tribute of respect and 
gratitude to our most worthy commander, Cnpt. 
I.ure. By his social qualities, and his untiring 
' igilnnce. he won the esteem of all in the ship. 
Our shipmates were friendly and courteous, 
and though of sundry nations, and creeds, and 
tongues, dwelt together in singular harmony. 

Header, forgive me for the apparent egotism 
of this journal. I have wished to give the thou, 
•'nils in our country who have never traversed 
the ocean, an idea of ocean life. I could not do 
m>, hut hv giving free utterance to tho emotions 
which the varied scenes excited in my own heart 
I have only to add, that if you ever wish to rross 
the Atlantic, yon will find in the Arctic one of 
the noblest of ships, and in Cnpt. Luce one of 
the best of commanders. 


Sttuh nmi /f/in/ia 
ICaji/y Combine to Form 
New Sub I fn met ) ou Cun 
Use in tixflerimentt 

By 

Raymond li. Waii.ks 
By KXrERlMENTINCJ willi 

m ills ami nlkalirs. I lie nmal c nr chnnisl 
.an make many of I he ilicmicnls he uses 
in Iris home l;tbor.iloiy. In this way. simple 
tractions, that m|itire little equipment, 

Iwcomc profitable, interesting, ami in- 

si rue live. 

When an aciil ami a base combine in 
(be light proportions, a new substance is 
formed. Sal ammoniac, for instance, can 
hr made by holding an ttndopprrrd bot- 
tle of ammonium hydroxide (household 
ammonia will do) next to the open mouth 
•>f a hydrochloric (muriatic) acid bottle. 
The sal ammoniac appem* as a dense 
white cloud lhal will float in I lie air and 
eventually disappear. 

This novel reaction forms the basis of 
an interesting experiment that can be 
added to the amateur magician’s bag of 
(rides. Wet the stopper of llic muriatic 
acid IhiIiIc. by shaking the bollle, and 
touch the moist stopper to I be |vdm of 
i hr right band. This will place a harmless 
amount of acid on the skin. Do likewise 


( Chemicals You Can Make 
in Your I Ionic laboratory- 


rorUI.AH SCIKNUF, Mr >,v I I. 


1 1 i r 



MAKING MAGIC SMOKE WITH YOUR HANDS 
II the AinpuiH sloppeis trom Milo of ammonia 
water *»d muriatic acid are b I cue hi together, thick 
white I lime* will rise Scat from the aeid stopper am! 
then from the ammonia stopper. If the palm ol one 
hind is moistened with muriatic acid and the palm 
of !lte other with ammonia water, smoke will rise 
v.be ( t hands ate brought together as shown at left 
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with |ln* moist stopper of I lie Iwusi-bold 
ammonia bottle, placing a small amount 
in (lie palm of Ibc left IkiihI. 

\ To I In* casual observer. 1>«** It hands will 
a p| war empty. However, when they are 
cupped together ami I lie two thumbs 
placed to form an exit hole, flense clouds 
of while fumes will pour mil. To prove 
your hands are empty you can move them 
apart only to place them logelher again 
ami produce more of the mystifying sal 
ammoniac smoke. 

Similarly, two apparently empty glasses 
—one containing a drop of ammonia water 
and the other a drop of muriatic arid- 
will smoke when they are placed together. 

In combining. I he acid ami the base in 
each rase neutralize each other to form a 
new substance— sal ammoniac (ammonium 
chloride). Chemists call Ibis reaction m u 
I i,i I i/a I ion and make use of it as a test for 
comptiling the relative strengths of chem- 
icals as well as a means of producing other 
i licmit als. 

Neutralization can lie demonstrated in 
I lie home laboratory with the aid of an 
indicator such as an alcohol solution of 
phrnolplitlinlein obtainable at any drug 
store. 


added to neutralize the acid. 

You will probably find that al»out 2 10 
dro|>s of the limewnter will It needed to 
neutralize the single drop of muriatic 
acid. Hy reflating the test with other 
bases, their strengths can be compared. 

In a similar manner, a weak lye solu- 
tion made by dissolving several pea-size 
pieces of lye in a half pin! of water can 
lie used for comparing the relative 
strengths of vinegars (acetic acid), lire 
stronger the vinegar, the greater will In- 
the amount of lye water needed to neu- 
tralize it. Of course, it is important that 
the same quantity of vinegar lw used in 
each test and llial the lye water lie of 
uniform strength. 

Tests of this soil are referred to by the 
industrial chemist as /i/rtliom and a 
special measuring tube used to drop the 
one liquid into lire other is called a />«- 
I'l/r. rnmmerci.il hurellcs are ex|M'irsive 
but the home experimniler can make a 
good substitute front several feet of half 
inch diameter glass tubing, a medicine 
dropper. smite rulrlier tube, and a spring 

clothespin as shown in the photograph on 
this | age. 


Tirsl make up a limewnter 
dissolving lime in water. 
Miake it vigorously for 
several minutes and al- 
low it to settle. Then 
i ruefully |mur off the 
• leitr upper Ihpiid. 

Next place one drop 
of muriatic acid in a 
beaker and to this add 
some water and a drop 
of Ihephenolphlbalcm so. 

Ini ion Then with a medi- 
cine dropper, slowly add 
the limewnter to the 
acid solution in the Iteak- 


solulion by 
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Valve p.iimling compound i* 
.nil on (ha pl"S "Kipper an. 
i» i« then twisted bach an-l 
forth inside the n«ch «t the 
hottle to wear it to proper so<\ 
ll must also he pushed i» and 
. in io fcecr «t perfectly round 


( Common Substances T hai (-an lie 
Used in l lie* Nome Laboratory 


i mi \n»S Mill; 

Alum 

Bleaching powder 

Horacic acid 

Borax 

Calomel 

Chalk 

Copperas 

Cream of tartar 

Epsom salt 

Glauber’s salt 

Limewnter 

Lye 

Quicklime 
Rochelle salt 

Sal ammoniac 
Sal soda 
Salt 

Washing soda 
Water glass 


■IIKUH'.U. NAUK 

Potassium aluminum 
sulphate 

Calcium hypochlorite 
It otic acid 
Sodium tetraborate 
Mercurous chlotide 
Calcium carbonate 
Ferrous (iron) sulphate 
Potassium hitartrate 
Magnesium sulphate 
Sodium sulphate 
Calcium hydroxide solu- 
tion 

Sodium hydroxide 
Calcium oxide 
Sodium potassium tar- 
trate 

Ammonium chloride 
Sodium carbonate 
Sodium chloride 
Sodium carbonate 
Sodium silicate solution 


or, counting each drop as it falls and stil- 
ling the acid continually. Add the lime- 
water in this way until a single drop colors 
the liquid red. When the reel color remains 
for at least a quarter of a minute it indi- 
cates that enough limewnter has hem 


'-I'll!', long glass I til-- is fitted with a 
* stopper through which projects the 
md of a small glass tube. The glass por- 
r ion of a medicine ilropjTr is connected to 
this pro ice ting lulte by means of the short 
length of pliable rubber tubing. Tire spring 


clothespin, placed over the rubber tubing 
as indicated, serves as a valve for con- 
trolling the flow of liquid from the lube. 

On commercial burettes, divisions 
etched on the long glass tulip tell how 
much of the liquid is used in each titra- 
tion. With the homemade burette, the 
amateur clrcmist ran obtain a similar re- 
sult by keeping an accurate count of the 
drops falling from the (ip. It desired, an 
olive tmtlle with its Imtloiu removed can 
Im- substituted for the large diameter glass 
tubing. 

Bv unit raliziug sodium hydroxide (lye 
water i with dilute sulphuric acid, the 
home cluniisl can make sodium sulphate. 

I ’lace the acid in a beaker or other con- 
venient glass container ami add a drop or 
two of the phciiolpht Italian solution, fill 
your homemade burette with the weak lye 
solution and adjust I lie clothespin so that 
the solution drops slowlv into the 
In-akcr. 

A' bebue. when one drop of (he 
allMli tinsel turns the Solution red, 
neutralization is complete and the 
> - aker will contain sodium sulphate in so- 
lotion. The solid sodium sulphate can be 
obtained by heating the .solution until all 
Ihc water has been driven off This ran 
"* by boiling the solution until only 
.• few mini es are left and placing lire re- 
ij under on a water or steam bath as 
desruM last month. When all the water 

1 tl e\ aponled. while 'odium Mil- 

-• remains and this can be bottled and 
lalM*lrd. 

\«*nl i ilizal ion produces heal. If (he 
solution becomes loo hot during the above 
proie^v arid a little water to lire beaker. 

Acids and bases also can he made lo 
wait with salts to form oilier chemicals 
for use in (lie amateur’s laboratory. Kp- 
'oot v.ihs, chemically known as magnesium 
sulpha I e. can be used in making several 
magnesium compounds. 

j\ I \KK a solution of Kpsom salts in 
walrr. pi . 1 1 c it in a beaker, and lo it 
-’"'•I •>'•’ water. A while precipitate will he 
formed Allow the beaker to stand for 
von*, time mid you will notice that the 
white prn ipitale settles lo the bottom. 

When ii has completely seltled, add one 
or two more drops of the lye water If 
more precipilatc is forme'!, add more fye 
water and again wait for lire precipitate 
to settle. Test the clear liquid with a few 
drops of Ive water as before and repeat 
the process until no precipitate is formed. 

Ihe white substance resting on the hot - 
tom of lire beaker will be magnesium hy- 
droxide. I’our off the liquid, add clear 
water, shake if. and again pour off the 
liquid. Kc|>eat this several times to wash 
the magnesium hydroxide thoroughly. 
After several such washings, test for the 
presence of lye wafer in the clear wash 
liquid by using litmus paper or phcnol- 
phthalcin solution. Red lilnnrs will turn 
blue and (he colorless phcnolphthalein so- 
lution will (urn red if flic slightest trace 
of Ive water remains. If necessary, further 
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ft clow is shown « home- 
made burette, put to- 
gether with a piece of 
pl.iss Iti l»e # a hit of rub- 
ber tube, a dropper, and 
a spring clothespin to 
control flow from the tube 


* ? 


ii be re 
beat I 


Mean* bath as shown 
the precipitate A left 


washing will remove every Iracc of the 

cans I ic. 

1)1. ACE the precipitate in an evap<»r.»( im; 
* dish and remove the water that re- 
mains hy placing it on a water hath. Then 
heal the dish until the precipitate is dry. 
The heat change* the original magnesium 
hydroxide Into magnesium oxide or m.nr- 
nesia. If this is dissolved in muriatic (hy 
drocholorit ) acid, magnesium chloride will 
he formed. The solid magnesium < hloridi 
ran he obtained for bottling through Mo- 
use of a water hath 

When dissolving the magnesium oxide 
in the acid, use more of the oxide than 
the acid. I" (his way. not all of the "'i 1 ' 
will he attacked. Filler and then evaporate 
the water. This will prevent the final pit's! 
net from being contaminated with the 
acid. 

If the magnesium oxide is dissolved in 
nitric acid, magnesium nitrate will In- 
formed. II it is dissolved in sulphuric acid, 
magnesium 

ftillphnfc nr Kpcoin c df< — I Itc* whii* til. | m«r 
twd in flic licuinnim?- will n mIi. 

Many cliemiiak r:m hr made liv innnrr 
*in« a metal ill a cliriiiH.il solution. All »rm 
n:iil placed in ri solution nf aopprr Milphatc 
w ill licmrnc plated with cop|>rr. 1 1 allowed 
In r* main ii» fhc solution I t»r jevrcal wrri;«. 
all of flic copper c:m hr ol>t :%inr«l from the 
solution in flit* form nf :i hfm\ n powder. M»e 
solution, when filtered, contains iron sulphate 
and can Ik* used !i ; such. 

Similar process in the 5nme way predme 
other chnnicaR The novel Inti tree described 
in a ret rut feme ( V S M . n- m 3 \ p. 5 
yields lend crystal? and zinc acetate. I •»< i 


ntriuMlv h\ |4a< in** ;« hut of oil on thr mm 
( arr of the |ii|tiid to prevent ru|»fjitbn and 

|) rv iltrfnic.il- well a* IhiUmIs ollrii tr.o I 
to hum nrw* MilHlanm II some pow«lcird 
Ii ol nitrate rrvilaK which ate white, Pie 
mi\r»| with |nH:t*«ium indole |modrr. width 
white, vellmv (rail iodide |vuolrr k lovvttrd. 
Thovimeli niitinc of llie Iwo rheminh ran 
In* oMaittrd In* placing them in a |>tll lx*x «i 
*. f of rt M-t r d linttla* Slid <!•*!% lilt! fliein vicoroildx . 

\\ |), n <t«ifkmr the home hlniralory with 
rhrmiraK nebk shniihl lie kept in Rlw 5lop- 
l^rnl ImiII le«. With the fl*\fr|ilinit of amnio- 
ni i water which dioiild pIcfrtaMv Ik* *1nird 
I.. i«| c{Mti|H*fn| ImiIIIi^. mt^t alkalies in 
««dutio|| wav hr Morel in bottle? liavitn: tub- 
tier forli 

If nrtlinafv rorlc mmt lie med and they 
me nttaiLrd liy the dirmkaU, coat them 
Ihrhlh with hnl n »' Ghn MuBWi lint tin 
Vint lit ihrtr bnlllr? Miiiuh can lie cron ml f «• 
a prrfecl lit hv |»h«in? valve cvitidiitt! enm- 
pmonl ..n the Mof^ier. imrifim! it ill the Iml 
I |i- nrfk, ami twhline it luck, ami lot lit ami 
niovine it up ami down, The covti|>ound will 
wear both surfaces to make a perfect fit. 

Mrinv rntmiviit household uiktancrc found 
in the kitchen and on the medicine dirlf can 
l»- med lay the amateur ill hi 
t t»r \ Itakini! soda. h»r itiMane 
known a< onImmu iHinrlioar 


You can draw an ellipse of any size accurately hy 

using a *tr»ng and a lead pencil 


Ellipse Drawn with Aid of Cord 

A length of hard, braided cord, two pins 
and a pencil is nil the equipment you need 
for laying out an accurate ellipse of almost 
any size. First, lay oiT the center line on 


1 




*vr? lloiai*c Iiiiiii wit M 
ih while enlarging the 
nh. Hr to*: Filing the 
fail* of a him cap *o 
can be iltippeil away 


to&k 


uMi 


Tlirrc of *h<- 


nrtriiff kc»l 




I “EXPERIMENTS in 
chemical Inborn to 
j 11)01 C interest illf! 1 


IOI.I | iii y n t e it a 1 1< ii 


me k in of 


oratories. As a rule, liowrver. Ihc lm 
i liemisl experiences :i greni 'h«»rlwi' 


ii vitrirlv 


tin* fill 


f mm .’H 


Hie ); 


ply houses :il fiom 70 I" 75 t fills each. 

The lamps used in the average home 
vary in size from 25 In 200 walls and 
iii nii able for small Flown c or boiling 
Masks, linger Masks are made from 500*. 
500-, anil I.UOO-walt lamps, which can 

lit* obtained from (he janitors of stores 
and lineiiH'ii of l lu* city light iiig coin- 

panifs. 

'I lie methods of working all sizes arc' 
I he same, ami only a few minutes are rc- 
iiuiml lo complete a llask. 


oral on 
Inrrh ' 


he iimIIhmI of making a Florence llask 
liinc IhHIIc from n MX)- or 500-wnM 
P will lie (brriliol. # Hic fllal Ixittom 
nmlr first, tut off ihc c ounce I ion of 
i nilcr wire on lltr top with a knife 

ami break off Ihc etui of Ihc slender IuImi 
which was use* I in evacuating the bulb 
when it was made. This is necessary in 

r 

or lo equalize the air |»rcssurr on Ixtlli 
•s of tlie glass wall. Next screw the 
it into a drop-cord socket to provide 
landlc for liolding I he bulb while the 
:e cimI is being heated over a large Inb- 
torv gas burner or a gasoline blow- 


The liottom of the bulb is carefully 
war met 1 up ami then healed evenly to a 
light red color. Now quickly place it in a 


vertical posit mil on a level wooden block 
or an asbestos pad and bear down 
gently. The spherical bulb will flat* 
ten on the hot loin If heated loo hot, 
(he bulb will wrinkle anti become 
distorted; if not healed enough, too 
much pressure will be required and 
the bulb will be broken. 

After the bulb has cooled suffi- 
ciently to be handled, remove the 
brass cap from the neck by filing through 
the threads on a diagonal line as shown 
in one of the photographs in older 
uni to scratch the glass with the file. 
Pull the split cap off with a pair of 
plieis. ami scia|ic off the scaling wax 
that lies I tel ween Ihc* brass cap and the 
class, taking care not to destroy the two 
topper wires leading into the center of 
the bulb. 

As the bulb becomes quite hot while 
| the neck is being shaped, it is necessary 
to ptovitlc some adequate means of hold- 
ing it. If a pair of heavy asbestos mil- 
ten* aie not at band, a satisfactory hold- 
er can be made from a piece of strong 
cloth by culling a round hole in it large 
enough to admit the neck of the hull). 
The neck is inserted through the hole, 
and the t loth folded back over the bulb. 

The end of the bull* neck i* now care- 
fully healed until the glass becomes red 
and plastic. With n pair of pliers, seize 
ihc two copper wires and carefully re- 
move the glass core by pulling straight 
out on the wires as the bulb is rotated in 
the Manic to keep the entire circumference 
at the same temperature. 

Next lake a round, soft pine slick with 
a conical point and begin to open lip 
the month of the neck ami roll a bead on 
it by rotating the neck in the gas Maine 
and rubbing the plastic edge out and 
down with the wooden stick. This en- 
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In innline n •liMillins llask. a small Imlf 
imuihcil iIiioiikIi the urcli lo«m *I<p i'l'iil' ami 
a slightly flann«<l tube <>l glam •* 'wrbleil on 


larging process is continued until the 
nock " ill trike I he desired si/e of cork or 
tqbber stopper. 

The llafk is now complete and ready 
for use. If il is to be used for a w ish- 
ini: hoi fie. a heavy ruhlx-r haiul or ’stout 
cord wound around the neck will make 
il nun h si runner in resisting the stopper 
pressure and more convenient to handle. 

If the hull* is to he made into a Iwiil • 
ing or a receiving llask. the holtom will 


not need to he flattened, and the brass 
lop may he removed and the throat en- 
larged to the proper si/e at once. If a 
heavy smooth lip is desired, if can he 
made by making a mold of some heat- 
resisting material as shown in the draw- 
ings at the end of this article, and the lip 

turned down against it This nmld or 
form must he made in halves and « lamped 
around I lie neck of the bulb It must l«- 
wanned carefully before use, otherwise 
the glass will crack. 

If a lipless llask is desired, the small 
« riel may he removed by placing a string 
saturated with kerosene around the neck 
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ami allowing it to burn nwav. then quick- 
ly |diingi)ig tlx- neck into water up to lire 
heated ring. Phis will cause Ihc glass 
l*i contract and |«|> ulf at lire line where 
ii was heated. I Im- broken edge is then 
MioMithed by carefully grinding it down 
on a smooth grinding wheel and finish- 
ing it with a fine sliar|K-ning stone. 

If a glass-lulu* cutter is available, the 
■ ml of the neck can lie removed without 
dilliculty. This method is more reliable 
than the use of tlx* kerosene string. 

I.onc-iieckcd flasks may Im- made by 
welding test (lilies or necks from broken 
llasks to I lie necks of light Imlhs. After 
a little |*ractice this can lie accomplished 
without dilliculty. First lx- sure the ends 
to Ih- joined are of tlx- same diameter 
ami lit all way around. This can lie ac- 

• ••mpiislied by grinding the ends on a 
smooth oilstone. Ileal the ends carefully 
and evenly in the gas (lime until plastic; 
then bring them into contact and exert 
a slight pressure. 

I, 'Ol< A IHSTII.MNG flask, it will he 

* necessary to weld a lulx- to the neck 
of one of the larger flasks at a down- 
ward angle of aj»proximalely 75 deg. to 
the link. A hole is lirsi made alxiut half- 
way down the iic< k of the llask by heating 
the side of tlx- uci k to a red beat over the 
gas bonier ami llx-n punching the Imlc 
from the iiisid*- by using a rcdlmt wire 
with a right-angled hook on tire end. 

A piece of lulx- of the desired hore 
nml length should lie selected, and the 
free end heated Willie ienlly to smooth off 

the sharp edges. The end to lx- welded to 
the flask is next heated and flanged. This 
flange is t unied mil at a right angle to 
the lube and should extend aliout Jfc in. 
all the way around it. The neck of the 
flask and the tulic arc next brought to a 
welding heat in the same flame; then the 
tube i< carefully centered over the hole 
in I lx- llask and the two gently |)TCS5Cd lo- 
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get her. Wry little pressure can he used 
or the llask will become distorted. The 
joint is now heated quite hot ami the 
flange gently smoothed down to make the 
joint stronger and neater in apjiearauce. 
In doing this, he careful to support both 
tube and llask or they will lend to sag 
out of sIki|k\ 

AITKR the joint has been completed, 
* * the hot flask should he placed in a 
treated oven and allowed to cool very slow- 
ly. This will temper the glass and re- 
move the strains set up in the welding 
o|x-ration. If all the flasks are given the 

hot-oven cure, they will he less liable to 
crack in use. especially when heated over 
a gas flame. 

Sometimes the links are cracked be- 
muse of careless heating. If carefully ctil 
••ff. the lower halves of sue h bulbs make 
transparent covers and shallow dishes. 



uomi' wo HOtV GLASS CORE 

IS REMOVED FROM PULP 



SIMPLE MOLD FOR FLANGED FLASK UPS 

Melltnd of dcAwitiK °Ut ' hi% ***** co,r 
tnil int^ a mold in two part* for lUttKtd lipi 


I lome I csts with Calcium 
Explain Industrial Processes 


. . I low to Make Mortar, 
I summons Paint, and Plaster of 
Paris in Your Own Laboratory 


'Y "W" THAT makes mortar harden? 
% i\ / Why does soap sometimes fail 
V Y to lather? Wlial is plaster of 
" " Paris and how is luminous 

paint made? These are only a few of Ihc- 
questions that aie answered for you when 
you experiment with calcium. 

Although calcium in its free metallic 
limn is not common, ils many compounds 
are known to us all. Marble is a com- 
bination of calcium and carbon, glass con- 
tains calcium combined with oxygen, and 
in the building trades we find calcium in 
cements and mortars. Kvcn the hones in 
our bodies contain a form of this inter- 
esting and important chemical. 

In the case of mortar. the 


POPULAR SCIENCE MONTHLY 
DECEMBER 


compound of calcium is de- 
rived from lime (calcium 
oxide) made front a naltual 
product called limestone. As 
an inlrodni lion to calcium, 
you can make some lime in 
your home laboratory by 
healing marble chips (calcium 
Carbonate). Place the chips 
in a ponelnin crucible sup- 
I m> tied over a gas burner. 

The heal will drive off the 
earlHin-dxixide gas in I Ik- utniMc and lime, 
or calcium oxide, will Ik* left behind. This 
is called quicklime. 


TUi 


BY 

RAYMOND B. 
\V All. ICS 


is 


Hv adding water to the lime, you can 
rhangc ii to calcium hydroxide, or slaked 
lime. This mildly basic substance is some- 
times referred to as milk of lime while 
the clear calcium hydroxide solution 
known as lime water. 

You also can prepare small amounts of 
lime by heating oyster shells or eggshells. 
In your experiments with lime you can 

lest its hasidily by dipping red 
litmus paper into (he water solu- 
tion and noting if it turns blue. 
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shown in (lie illustration, (.'lit the hot loin 
from a small flowerpot with a hade saw, 
make a backet out of lengths of nichromc 
wire to siipj'oil the tillable, aiul insert 
the crucible. The llowerpol can be sup- 
ported on a convenient ling stand. If 
desired, the clay bowl of a bubble pipe 
ran Ik* used in place of a porcelain 
crucible. 

Another luminous compound can In* 
made by mixing 100 crams (less than 
eight tablespoons) of calcium carbonate, 
or precipitated chalk, two crams (about 
one half teaspoon) of chemically pure 


Alter alcohol liar bleu mixed with r 
a nolidificil nleohol retmlt* which. a* l» 
fall from the inveitol beaker. When III 
placed on n pan, a* nr tlljht. ami Ignited 


and sand is added, mortar results. The 
baldening of mortar is mciely a reversal 
of i lie process used to produce il. In 
making I lie original lime, solid calcium 
iniboiiitlc is healed to diive off the 
ren linn-dioxide gas. In setting, the carbon 
dioxide slowly returns l" I Ik* lime (ail- 
r iuin oxide) and reconverts it into cal- 
cium carbonate. 

Tills i hanging back to its original st 

however, often requires many years. 

Although mortar may be haul 
b) (he touch I he day after it 
is laid, net daily il refillin'* 


plaster of Paris heated to a high tern- 
|>ernture over a gas burner in a crucible or 
i I k- friction lop of a tin can. Plaster of 
Ibis type is said to lie "dead burned.” 


turn with sulphur, 


the amateur chemist can make a 
mysterious luminous substance. After 
I icing cx|«oscd for a short pciiml to a 
blight light, it will continue to glow when 
it is viewed in the link. 

The calcium for I his ex|rciiinent can lie 
obtained from oyster shells. First heat 
the shells in a small |Mmelain or clay 
crucible over a burner and discard the 
darker iiorlions of the cold residue. *1 lien 
alter powilering the lighter chunks, mix 
them with altout Iwice llreir volume of 
flowers of sulphur, and place the mixture 
in a small porcelain crucible Having a 
cover. Ileal lire crucible for about half 
an hour. As sonic of the sulphur burns, 
the experiment should l»e per formed in a 
well-ventilated room or out o! doors. 

When the heated mass lias cooled, ex- 
pose it lo lire sunlicht for a short time 
and thru take it into a dark room. The 
mixture will give off a weird glow. If you 
fail to obtain the luminous effect, il will 
be liccause lire com|touml was not heated 
sufficiently lo combine lire sulphur and 
calcium to form the calcium sulphide-. 

To obtain a high tem|K*ratiuc with an 
ordinary Inirner ami avoid radiation loss- 
es. you can ar ranee the flowerpot oven 


sodium carbonate, Unity grams (two 
tablespoons) of sulphur, and I wo tenths 
of a gram (pinch) encli of sail and bis- 
imilh nil rate. Heating over a gas burner 
combines I he calcium c.'irbniiale and sul- 
phur lo Imm calcium sulphide while I he 
sodium railtnnalr and sail act ns a flux 

and the bismuth 
nitrate serves as 
an cxcilcr. 

In our experi- 
ments with carbon 
dioxide (P.S.M., 


solid slate. 

Plaster of Paris, another 
com round familiar to the 
liuili ing trade, also dc|iends 
on I ic propeity of a calcium 
compound in setting. It is 
made by healing call itim sell 
phale, known in il* natural 
stale as gypsum, lo a lcni|ier- 
alme slightly higher than that of boiling 
waler. This heating drives off I lie mois- 
ture. When the resulting powder is mixed 
with waler. il hardens in a very short 
lime, the water uniting with the calcium 
sulphate to form haul hydrated calcium 
sulphate. 

II plaster of Paris is heated to a higher 
leuiperaturc, ils lime of setting can be 
lengthened. The home chemist can denv- 


Plaxter, 11 * r d on 
walls. 1* another cal- 
cium product. Il «M« 
quickly lull require* 
years «o harden Inlly 


• we found that the 

i -e= 3 - gas could be made 
by adding muriatic 
arid lo marble 
'"k chips. After heat - 
•"« the acid and 
N. v/ ''Lgp the marble. a thick, 
syrupy solution of 
calcium rhlmidc resulted. This same so- 
lution diluted with water can be used lo 
illustrate the properties of ha id waler. 

Hard water, as you have no doubt 
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To make luminous 
<lu*t out el calcium 
an«l Rowers of sal- 
pl»«H. much heat 
as possible is need- 
ed. Tlic apparatus, 
made as shown at 
left, is used in this, 
experiment which is 
demonstrated he- 
low. The flowerpot 
is used to prevent 
a too tapM loss of 
heat by radiation 


NICHPOME WIRE CRAL) L £ 


Tire --me amount of soap has been used in the water in each of these 
pans At tl»e left, a later amount o( lather lias been developed and 
none at ti*lit. Calcium chloride, added to water, tight, made it hard 


riowtu POT 
WIIH ftOMOM 

sftwfo on 


cnucnut 


HOW TO MAKE 
HEAT RETAINER 

At the top of diawhiR is shown 
the cradle made of nichtome 
wire so shaped that It hooka 
over (he edge of i flowrrpoi. 
I( (hen holds crttcihle ah ovc 
n flame And xccurc* flrent lira! 


ismy, with which win- 
flow |tnnc*i nre lie hi In 
place, roniaina a form 
of calcium enrhonate 


foiliul, will not hither well unless a large 
quantity of soup is used. This is tine to 
the fact Hull the water contains 
< ei lain chemicals that combine with 
the soap to form a preripilnfe. 

To show this experimentally, 
drop a piece of calcium chloride 
about Hie size of a pea or pour 
some of the calcium thimble solu- 
tion info a pint of soft water. After 
I he chemical has dissolved you will 
(ii i' I it dirticull to obtain a lather 

tinlil a large amount of soap is 
used. For comparison, lather your 
soap In a pint of untreated water. 

K ■outline the treated hard water 
carefully. You wall note that a 
while precipitate is formed when the soap 
is added. As soon as the soap leads with 
all of I he calcium chloride in the water, 
however, suds will start to appear. It is 
I he need for a large quantity of soap that 
makes hard water wasteful. 

II is possible to treat hard water diem 
ii ally to remove the hardening compound 
and make it soft In cases where calcium 
chloride is the offending chemical in 4hc 
water, sodium larbunatc (soda ash. sal 
soda, or washing soda) can be added to 
precipitate the calcium rnibmiale. 

Of her compounds of calcium may cause 
water to be hard. For example, take some 
lime water and bubble carbon dioxide 
into it by blowing through a straw or 
class lube. At first, a white precipitate of 
calcium carbonate will form. Continue to 
blow* through the tube and eventually the 
precipitate will disappear as quickly as it 
appeared. This is due to the fact that 
the carbon dioxide converts the calcium- 


cnrl«Miatc precipitate, first formed, into 
tab him bi« ailxmale, a water-soluble 
« hetniinl. 

The solution that results is said to lie 
temporarily bard. If it is healed, how- 
ever. the bicarbonate breaks down to 
form calcium carbonate which is pre- 
( ipilaled and the water is softened. 
Water that cannot Ik- made soft by heat- 
ing is called |irrinanrnlly hard. 

Iiis|k*cI lire inside of your kitchen water 
kettle. If tire sides and trot loin arc coated 
with a hard scale it shows that lire water 
used is more or less hard. In Imiling the 
water, the calcium cailioiiatc precipitated 
forms a ‘'fur" or brittle scale on the sur- 
face of the metal. This 
same action is present 
in steam hoileis sup- 
plied with hard water. 
Heine a |>oor conduit nr 
of beat, the calcium 
carbonate coaling low- 
ers the efficiency of the 
Itoilcr. For this reason, 
industrial companies 
located where only hard 
water can Ire obtained 
often treat the water 
chemically In-fore it is 
used in the I toiler. 

By making use of a curious property 
of calcium acetate, the home experimenter 
ran prepare a novel form of solid alcohol 
similar to the jellied substance often re- 
ferred to as “canned heat." The calcium 
acetate is made up as a saturated solu- 
tion by adding the chemical to water un- 
til the solution will dissolve no more of 
the solid. One volume of this solution is 


added to nine parts of denatured alcohol. 

Immediately, a grayish-while jellylike 
precipitate will be formed. Reaching an 
almost solid condition, it will remain in 
the mixing lienkcr even when the con- 
tainer is inverted Hy cutting around the 
sides with a knife, loosen the mass and 
place it on the flat tin top of a can of 
bottle. Bring a lighted match near its 
uppri surface and you will note that the 
jellied siibstanre will burn with I lie color- 
less llame characteristic of alcohol. 


A Sure-Catch Roach Trap 


m 


, n 


- v To make a good 

v ~o roach trap, get a 

I Sl " al1 K,ass 8 * ,l, l‘ 

\r — " r 1,1 ° I n 8 * c * 

' ail Itj % I pitcher, with the 

1 M7J1 v s P out ucarly level 

r v; -as ii; as shown in the 

-S\ /; gi drawing. It should 

/■* » / S. I,c ,ar *« rno,, f?b to 

, "*** - admit the big 

^ i -y*: , roaches. T It e 
• ' cover of the 

pitcher has a lip 
which fits tightly down over the spout 
opening and must be turned aside when 
used as a trap, leaving t lie spout open- 
ing uncovered. I’m some jelly, gravy 
or bits of fish in the bottom of the pitcher, 
and the roaches will find their way in 
through the open spout. They cannot get 
out. however, because they are unable to 
hold their bodies up while they attempt to 
get on the horizontal part of the spout 
from the inside. 
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PLYWOOD MAGIC: 7 OH IIMlke (//CSC C/O'/ll 

o 

stools from one 4 by 8-fool plyxoood panel 





in it f i mil o lit s/imiloril i 1/1/ 
I shnirn here heliiml them 


Add sl.iml.iid / 


Underside. J'oti ylne mul imil the leys In 
nether, then iihie mill nail I hem to the toi 


Pattern fr» 


Stable, sturdy, these a I 
Step stools for the I 
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Simple, ver$.i»ilc. inexpensive: Tlml's tin* 
quickest way lo summarize I In* virtues of 
these liandv plywood stools. 

They make good furniture for children. 
Imve mnn\ oilier uses mound the house. 


:mi.| coiiM hardly l«e easier lo buikl. Sur- 
prisingly. just a ?- foot square of Vj-inch 
plywood yields a complete stool: a stan- 
dard panel ( t by K feel) gives von eight, 
at very low cusl. 

Ivaeli stool is 17 inches square and stand* 
approving I ely |»(£ inelies high. If you 
wish to use a cushion, you ean add a 
'* , ’- v ■-•'"'I' hardwood trim around tl»c 
lop's it I ges. whieli will give .1 '-.-im-ii 
high rim lo keep I lie ‘-U'Iimhi in place. 

To start, draw the eutliug |iatteni rare* 
hill\ 011 heavy |M|irr and transfer it lo 
i-aeli MiniI plywood square with earUni 
|Ki|a*r or pin pricks. If making several 
stools, you ran have the huulicr yard cut 


your plywood to uniform - 2 - fool squares. 
Cut the legs and top from each square 
with a (tower saw or hand saw. 

Note (sec underside view) that each leg 
ahuls on and is nailed to the inner end of 
tin- ne\l leg. Assemble with glue and just 
two .‘S-penny shingle nails in eaeli leg. 
Ileforc the glue dries, 1 111 11 the assemhleil 
legs right side up on a smooth mu fare 
and at taeli the top. As you ghle and nail 
on t he lop (use 11 -penny finishing nails), 
tile logs will level themselves evenly. Kin- 
ish the stools as you prefer with paint, 
varnish, or stain wav. 



1 1 ere are ten 
tested knots 


The squoro knot is neat and east/ lo make. Ihtt lie I hr square, not the granny knot 


Toko on hour or two — you’ll also liud it 
fun lo Iciiin how to tie a few good knots 
and you will have a s|K>einl hit of knowl- 
edge that ean he helpful to you through- 
out the years. 

Here we give a select ion of tested and 
oft -needed knots. Ten knots are shown 
(there are hundreds of others) simply Ik-- 
cause no one knot is good for everything. 
Some do this host, some that; some work 
best with one kind of line or another Hut 
knowing these ten will let you lie up 
practically anything. 

Kvcn gorillas tie knots, usually granny 
knots, with vines to make their tree nests. 
All knots hold because of friction, *0 a 
slippery rope or line requires a more com- 
plicated knot. Any knot is usually the 
weakest part of n line because it kinks 
ami stresses the line to some degree, hut 
a poor knot is much worse in this rcs|>cct 
than a good one. 


Hood as it is. this knot has some draw- 
backs it does not hold well on two ro|K*s 
of different sizes or dilFrrvnl materials, 
and it lends to jam somewhat when under 
great tension. 

Note that the completed square knot con- 
sists of two uniformly inter 'wined loops 
of roj>e. 

However, if yon lie the last overhand half 


of the knot the opposite way (and this is 
easy to do), you have a less uniform knot, 
as show’ll, called the granny or lubber's 
knot (sec the sketch above at right). 

The granny is poor; under tension it will 
cither slip apart or jam so light it can- 
not Ik* untied. 

I lie Imw lie von use on shoe laws is 
simply a square knot with the ends dou- 


Squarc. Icfl; tyranny < no-no), right 


The square, or reef bwl is our most-used 
knot, mi ancient one that is easy to tie and 
still one of the best for tying two ends of 
cord or rope together. 
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Mc«l on (lie Inst ovcrlinml. If your shoo 
I.-hts are conslnnlfy coming undone. yon 
iiic probably lying llinn liko n granny 
nillicr than a square knol. 

For i lissimilm ■ ropes 



/ In 1 slii cl bend is a very good knol for 
joining two ropes of I lie same size or of 
ililfercul ai/es. Il holds light. is easy lo 
undo, ami doesn't require nmeli rope. It's 
simple lo make willi large ro|w>s; Iml w il It 
siring, unless yon are practised, it’s more 
ilillienll Ilian I lie square knol. Ilolli free 
ends should come mil on I lie same side 
of llie sheet liornl, as shown: if I hey are 
Oil opposite sides. I lie knol is weakened. 

For strong loops 



Tlir bowl hit' is an excellent knot for form- 
ing n secure loop in the end of a rope II 
doesn't slip or jam. is easy lo untie, and 
has a high breaking slrenglli Mountain 
(•limbers and sailors use it eonslanlly. 
There arc various bowline knols willi 
single, double, and quadruple loops; I lie 
one shown is I lie most used of all. the 
standard bow line. 



The wrappers knol you’ve probably no- 
ticed: Some store clerks Hip a Hring 
around a package, quickly make a knot, 
and give « jerk on one end to pull every- 
thing taut without the need of a linger 
pressed down on a half-finished knot. 'I his 
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wrapper's knot is not strong, but it's 
quirk, and ample for packages. After jerk- 
ing the l<M>se end of llie siring, tie it down 
in any way. 

For duelling down 


Heating Interior of Tent 

Healing I lie interior of a tent on a 
chilly night, or when clothes arc to he 
dried, is usually a matter of considerable 

difficulty when a 
stove is unavail- 
able. It is out of 
I lie question lo 
light an open fire, 
as the s in o k e 
would he intoler- 
able. 

A large metal 
can, or pail, is hi- 
ve r ted on the 
ground inside the 
T ST ' 101,1 . and a mark 

* made around the 

' SSTcSS! *«>*• inside (his 

Hide a bole, 2 or 
3 ft. deep, is made. This hole is filled willi 
live coals from an outside fire, and the 
bucket, or can. is pressed down over the 
top. Karlli may he piled around the edge 
to make il absolutely smokc-tigbl. In a 
short time llie lent will be comfortably 
I he Irnrlerr's knot is widely used to cinch warm, and the buckcl will continue lo 
lown londs i" llie I looks along Ihe sides radiate heal for hours with no dnngci 

4 trucks, and you will find apml for fro1 " fi " - smoko-— S. Leonard Bastin, 

t eUcwlirrc — |tcrhn|>s on a trailer, on a Hourncniouth, hng. 

mmiI. or when setting up a tent. Popular Mechanics 

I'm unusual in that when you pull oil its April, 1937 


DUCKCT 


O ROUND 
IN iriJTi 


Pail I loldcr for Your Ladder 
Is Quickly Adjusted 


UTS AROUND 
lAOOMl UPRIGHT 
> MCI At. 


WOOD 


fOR lU'CKtT 


By merely iippmf this r<"t holder upward, you con 
ad jut t it Qiiichty to any height 

Made from three pieces of flat iron and 
a wedge-shaped wood block as indicated, 
this pail holder slips over the ladder rail 
and is quickly adjusted lo any height by 
tilting it upward slightly, and pushing it 
along the rail. It is much hotter than a 
hook slipped over one of Ihe rungs, as it 
holds the pail at the side of the ladder 
where it is easy to reach. 


The hoiula is used by Westerners in con- 
verting a ro|*c into n lariat or lasso. 1 1 
gives you a small, circular kiop in llie end 
nf llie rope that is almost as firm as a 
spliced eye. You’ll find many other uses 
for this knotted eye. especially around 
Imals and campsites. To tie llie bondn. 
push llie knol led end llimugli a simple 
overhand knot exactly as illustrated: 
otherwise an inferior knot will result. 
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PROPELLERS 4? 

r 



PIJOPULtP 


Kilt STRING 


Roiulini: U|> 
propeller* 
twirl on n 


WHIRL UP TO KITE 


Km: propellers of l>aki wood or any 
other very light wood will greatly increase 
the interest of kite Hying These propellers 
nay he of any convenient si/e. A projx-I- 
Icr 6 in. long with the Made approximately 
in. wide has liecn found generally sat- 
isfactory. 

A hole is drilled in the center of the 
propeller for the kite string. When tin* 
kite is in the air, the end of the string can 
he passed through the hole, and the wind 
will i will the propeller and carry it rajv 
idlv up the string to the kite, where it 
will continue to rotate as long as the kite 
is in the air. A series of propellers may be 
sent up to the kite until their weight be- 
comes too great. 

Another way of using them is to place 
knots in the kite string at. say, 100-ft. in- 
tervals. Use one propeller between each 
pair of knots and place a small glass bead 
between each propeller and the knot ahead 
of it. As the kite suing is unwound, each 
propeller will twirl and follow up to the 
next knot, where the bead will act as a 
thrust bearing. The kite string will have 
a unique and attractive appearance with 
propellers whirling at spaced intervals 
along it. especially if the propellers arc 
brightly colored with either enamel or 
lacquer. — William E. Galbreatii. 



The eon •* hut riveted to the 
handle, then cot ot »h©-n with 
tin snip*. It it worked like o 
pair of tongt. ot ot the right 


TIN CAN CUT, 
> IN HALF * 
•UNGTHW1SE 


SERRATED 
_ EDGE.. 
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Tin-Can Tool for Transplanting Seedlings 


FOR transplanting purposes in the 
garden, a handy tool may be made as 
shown below. A handle of 1-in. hand 
iron is bent and riveted to a small tin 
can, from, which both ends have been 
removed. Jagged teeth are then cut in 
the lower end, and the can is also cut 
lengthwise into halves. These are sep- 


arated a little by bending the handle. 

To use, press the can into the soil, 
squeeze the handle, and lift out the dirt 
where the seedling plant is to be set out. 
Place the tool over the seedling, lift it 
out with the surrounding soil, deposit 
it in the hole first made, and press down 
the soil. — C hari.es m. Rice. 
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* 4* CROSS AOM< 


The whirlln* hjfp coo- 
lists of a round stick 
with two crosspieces 
over which rubber bands 
rosy be stretched. The 
stick if slotted to re- 
ceive i thick pasteboard 
fin to steer the device 



As it if iwune around 
st the Ctld of s string, 
the toy fives a combina- 
tion of peculiar noises 

Popular Science Monthly 
- Feb. 1936 


NEW WHIRLING HARP TOY 
GIVES WEIRD NOISES 

Whin swung around I he head at the 
end of a enrd, the whirling-harp toy illus- 
trated above and at the left will produce a 
weird combination of sounds that resem- 
bles angry hornets, zooming 
airplanes, racing autos, and 
whining puppies. 

This novelty consists 
simply of a heavy round 
backbone with a thick paste- 
board fin and two cross arms 
upon whir h rubber bands arc 
tightly stretched. Varying 
the tension of the bamM 
gives different sound effects! 
It may be necessary td 
shorten the bands by tying 
knots in the rubber if they 
are not light enough at 
first — H. S. 
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Growing pkml.s Irom ciilliiigs 


S V N S K T 

Growing vour own plants from t nllings is 
some! liing like making your own sour- 
dough ITcueli hiend: Ifs easier In pick up 
the finished |>rniliirl from a retailer. 
Nevertheless, many people gain personal 
salisfael ion from aeipiiring the skills their 
grandparents founil necessary for siir 
v i v nl. Ami il‘s niee to lie altle |t> grow 
cornel I ting from a "slip" contributed I*.' n 
frienil. espeeially if I lie plant is rare or il 
• lie name is lost ami yon enn’l |m>smI>I\ 
Imy the plant from the nursery. 

The best lime to stmt soil w «mmI rnllin^s 
is eiirlv snnimer or mhljuimmer for most 
plants. 

'Vnteh nil evpeil sclcr-ling rutting wood: 
lie hemls lip i;i «»\\ I li w il h his lingers, look 
ill# for won* I that will simp when Itenl 
sharply. If loo young, the tv owl 'till 
enisli: if loo old. it "ill heml without 
snapping, or il " ill splinter. 

For rooting medium you run n ■ rtnnr 
sand: a half peal moss, hall «and mixture: 
perlite ami peal moss; or vrmmnlilo. 
Don’t let I lie eut I ing* dry mil at ant time 
Itemove leaves from lint lindrs that will 
go helot' the medium If the eiitling has 
very large leaves, red nee I heir area hy 


i r l. v I !» li !» 

‘•”1 ling od part of the leaf. Don't remove 
■■■• mm h; the more leaf you can retain, 
the faster the rutting will root. ImiI Iim> 
tnin-h l«*si f will transpire irntre water than 
the eult iiis e.m lake up. musing will. 
Dipping the I rose of the .-tilling into a 
moling lioniHMie will inermsc the |*<r<-eut- 
age of siieerssful "takes." Insert eut lings 
and tt a I it llieni in thoroughly. 

At this stage of the prm-ess. ymu enemies 
are wilting ami tool rot r>r other fungi, 
right willing by keeping tile air around 
I he rollings humid. Any drtirr that slows 
down evaluation and krrjrs o(T wind and 
hot sun will help. We show si u ne in the 
drawings here. 

To eon I n rl n»l. see that the rooting me- 
•limn isn't loo wet. and keep condensed 
moisture from dripping onto the nil lings. 
Ventilate nceasioually if roiir leu sn lion 
seems uuiiMially heavy. 

Most ini|Mu taut ; Start with lirnlthy plant 
material, fresh rooting metlium. ami ••lean 
or Hals. 

When • nltings are rooted, | •* *1 them up 
mrefnlly and eonlinlie to give llieni ctml- 
ne«*. shade, and humidity until they are 
well eslnhlished. 
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bimplc devices la help with ratting* include glass jars (sketches I and t), plastic hags 
(:l mul ;> ). glass panes or sash ( {. »?. 7 ). l oth rark shades cuttings it the last sketch 


1 


| _ 

A Time Chari tor Trlling il«e Ilnur ol die Day nl 
Any Place on lh« Globe 

A very instructive little instrument 
ran he easily made for telling l he time 
of any location oil the globe. 1 1 s con- 
struction is extremely simple. Draw a 
circle, about I \U in. in diameter, on a 
piece of paper and then draw a larger 
circle. alumt i in. in diameter, around 
the first one. I )ivide the circles into .'It! 
C‘|iinl parts ami draw lines from one 
circle l<< the otliei like the spokes in a 
wheel. These divisions will lie 10 deg., 
or 10 minutes of time, apart. They 
should he numbered around the out- 
side, commencing at a point marked 0 
and marking the numbers by tens each 
way until they meet at ISO deg. 

Using a map of the eastern and 
western hemispheres, write the names 
of the different cities on the globe in 
their respective decrees of longitude. 
IT i c center, or inside, of the smaller 
circle is divided into 21 divisions repre- 
senting the hours of the day and night, 
and these arc marked from I to 12 , the 
left side being forenoon, and the right, 
afternoon. The noon mark must he 
set on the line nearest to the location 
in which the instrument is to he used. 
For instance, if the instrument is to he 
used in Chicago, it is set as shown in 
the sketch. 

Hie disk is mounted on a thin piece 
of hoard and a pin is driven through 
the center from the hack side so as to 
make a projecting point on the upper 
side "11 which to place the magncti/cd 
needle of a compass. The needle may 
he taken from any cheap compass. 

All that is necessary to do. to tell 
what time it is in any other city or 
country, is to turn the instrument so 
that the name of that place points 
toward the sun. when the north end 
>f the compass needle will point on the 
lisk to the time it is in that city or 
i reality. 
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Sunset flcMKlis Iiimim's for lilllc 
lull ff n* I hr l>oy* wo ve ilisrovcirtl it 's 
mure fun to |»rovi«lc n srl of block* aittl 
let llinu htiilil wlml they will. 

To make I lie set pirlurnl. nil 1 liy I pine 
Imnnls into jDi inch niul (1-iiuh blocks. 
Drill 1 • -inch holes riglil through I lie 
thick mom of cvtcli block, M inch in from 
r.M'h < 'Oilier niul in flu* mobile. Drill n 
nml filing pair of 1 i-iiicli-flcrp lmh*s in 
iwh cut I ait<l one in the mobile of ciitli 
«iflr. Sami I he oilers ami corners of the 
Mocks so tliov ll hr smooth ami rcnviuled. 
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Completed loo aioaita battle. Flagpole* aait pikt t <"< I . raeA don < fa <»/ 1 arioaa length* 

A haul star I in arcliiU’dinc Feb. 1967 


Make * , i»niii’«‘|iiij* pirr«>s of 'i iiirh-diam- 
r-lcT rloui'ls nil info 2-ilieh lenullis. The 
soldier* nnil minions me v t inch dowels. 

■! inches long, wit li :i hole in each end ami 
I lie side. 

l ; or llir srl pictured wo made 25 block* ~ 

( 15 large, 10 small). You may w ant In ent Don’t be surprised if young rninrh fitnl 
•xlrns with or wilhout holes lo increase a fete impromptu use* lor tie blade*. Cut 
lliesireof tlicscl. a l rw rirtra doted* j«r experimentation 


The Clidrr will Travel 30 Poet. Carrying a Meiaane. 
If Carefully Made 


A paper r*li«1cr is nil interesting ami 
useful toy that can be made quickly; 

it may be used out of doors, but occa- 
sion*; when weather conditions make 
it necessity to remain indoors arc 
especially good for this form of pas- 
time. The glider shown in the sketch 
was worked out after considerable test- 
ing. With a toss it travels 20 to 30 
ft., on a level keel, with a message 
slipped behind a pin, as shown in the 
upper sketch. The inventive boy may 
devise many play uses for the glider, 
in tournaments, competitions, ami for 
"military" flights, in which the "driv- 
ers” of the devices may "annihilate 
armies." Practical use of the toy was 
made in a series of air-current tests. 

The glider is made as follows: Fold 
a piece 'if paper, 1 <> by .15 in., length- 
wise. and mntk the outline shown at 
the left upon it. The dimensions 
should he followed carefully. Measure 
fust from the end A to the point I», 
and then draw the slanting line to D. 
at an angle of 15°. Mark the width to 
K. and measure the other distances 
from A and at the middle, i" determine 
the curve of I hr edge. Mark the dolled 
lines extending from 1). which are 
guides for the folding of the paper to 
form the glider, as shown in the lower 
sketch. ( Tul the points under the side 
so that the line I'D comes to the posi- 
tion DC. and pin them to the corners 
II. as shown in the lower sketch. The 
glider is tossed by bidding it between 
the thumb ami forefinger at the middle 
of the fold underneath it. 
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'I' HE kaleidoscope is one of the most in- 
teresting of scientific toys, and there 
are few boys or girls who have not had one 
Sometime. I lie name is made up of three 
Greek words which mean then "I see a beaut i- 
fill image,” and by means of the instrument 

an endless number of patterns, 

all beautiful in form, and all 
different from one another. 
can lie made. As a matter of . 
fact, so far from being a mere / 

toy, the kaleidoscope .is some- 
times used by artists and / 

pattern-makers in order toohtain 
new designs and pat terns for 
car|x*ts. wall papers, and other / 


Now for the mirrors. We do not need 
looking-glass, but can use tin. We take two 
pieces of perfectly smooth and flat tin, 3 
inches by l J inches, and. with any ordinary 
metal polish that may l>e in the house, we 
rub and rub these until they are burnished 
and shine almost like silvcr- 
, — — I plate and reflect nearly as well 

V-"'"* ^ as looking-glass. Now, with a 

\ B slip of gummed paper, we join 

\ the jmcccs of tin hy hinging to- 

\ gether two of their ends so that 

\ they can lie opened at any 

\ angle, as in picture 2, taking 

\ care, of course, that the paper 

\ is stuck on the dull sides of the 

\ tin, and not on the sides we 
| \ have burnished so (nightly. 

\ We are now ready to put our 
\ kaleidosco|«e together, and this 
\ is the way it is ilniil- We fust 
" — — — — * plate the white rnnl on the table 

• *•'*■ in the position shown in picture 

I. with the scored lines on the under side. 
Then we push up the little lodge, C. that he 
have cut in front, and turn up the two triangu- 
lar fla|»s on either side along. the scored lines, 
to that these will form uptight sides. Now 
- we take the folded metal mirror, 
jSy and. oj»ening it at an angle of 
al>oiit sixty degrees, we place 
it inside the card, so that the 
' W'l two nick*, a and 11. in the 
ft cardboard sides come over the 

metal and hold it in position. 
Jr The turned-up ledge in the front 

of the card will prevent the 
mirror front closing up, if we have 
■ arc hinged. measured its position correctly. 

We now place wine tiny pieces of colored 
cardlxxird of various shapes on the while 
card lietween the mirrors, and, holding the 
kaleidoscope as shown in picture 3, we let 
a good light fall upon the mirrors, when 
_ wc see in them n brant i- 

~ » fill design. As wc shake 

' the colored fragments 

Sy TV about; the design chance* 

* \ with every movement. No 
’ \ matter how iiregular the 

‘ \ \ little pieces of colored caul 

N \ \ may (»e. a gcomeliicnl de- 

\ • \ sign will lx? formed, but 

. V this will Ik* much more 

j M artistic and pleasing if the 
} Urn fragments of colored card 
KK arc themselve* cut into 
.- jV; / some regular shapes, such 

j .. f I J . fvf ns circles, rings, triangles, 
'fjc Vjy s’s. x’s. and any others wc 
X' ’ ' ' '§r care to make. 

j/ With a little practise 

wc can. cut cards to hold 
. the mirrors at various 

ope complete. angles, for according to 

the angle of the mirrors, so the number of 
times wc see the colored objects reflected 
varies. Thus, when the angle is 120 wc sec 
the colored fragments three times; when 
the angle i9 45 wc sec them seven times. 


new dcsig 

I 

fabrics. 

The usual form , of kaleido- / f 
scope, which was invented by / 

Sir David Brewster in 1817, is / 
a tulie in which two minors are / 

arranged at an angle to one 

another; and lx*twcrn these How to ■ 
mirror* fragments of colored glass or other 
colored objects are free to move about as the 
tul«? is turner! round. Whatever position 
these colored pieces take up. they are reflected 
in 1 lie mirrors, and the multiplication of the 
pieces by reflection forms a fw 
regular design which, however ^V. 
irregular the colored fragments 
themselves may !>e, become* ^ 

very artistic and pleasing to the : 
eye. .The slightest shaking of 
the * instrument produces new ^i^B 

figures. 

But the tube, with its arrange- \ 

ment of mirrors inside, is not 
essential, and there is a much ” #w ,h * ral " 
simpler form of the kaleidoscope which every 
!x>y or girl can make at practically no cost, and 
with, very little trouble. 

hirst of all wc take a piece of white card* 
board, fairly tough in sulistancc, 4 inches by 

<| J inches, and at one end of _ 

its greatest length we cut it '■ 

to the jhnpe shown at the 

top of picture 1 . 'Mien at A X 

and n we cut small V-shaped /; -V. '< 

nicks as marked in the «lia- 

gram, and an inch from the A ■ 

bottom, at wc cut a line f . 

2 } inches long, with a / , / iS_3 
little line measuring one- I ■ ‘A/ * ■ 

eighth of an inch at each !• : v ■ ■■ 

end, at right angles to the vi? r ; 
longer line. V v 

I hen, on the opposite side V 'C; • 

of the card, with a penknife, Vd 
we lightly score the card- \ ... 

board along the directions xj'- 

marked hy dotted lines in 
picture I. This is done so 

that the card may he easily The k .i et <j, 

bent along these lines. I he 

diagram shows exactly how wc cut ami score 
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HANDY MASH CART 
from oil (from 

POPULAR MECHANICS 
FEBRUARY 1951 


By Hi Sibley 


ALTHOUGH designed and built especially 
for a poultrymnn’s needs by Ix>ron Solkeld 
of Nuevo, Calif., Ibis cart also is well 
adapted for use in the dairy barn and far- 
rowing bouse where il is necessary to pass 
through narrow feeding alleys. It consists 
of an oil drum mounted on a bicycle- 
wheeled truck having a tread width of only 
2(> in. Handles welded to each end of the 
drum make it unnecessary to turn the cart 
around in narrow alleys when il has been 
unloaded. Cut a full-length opening in the 
Side of the oil drum and lit a hinged sheet- 
metal lid with a latch. Caafion: If you use 
a torch for cutting the drum, be sure to 
steam-clean the drum first to avoid the 


danger of an explosion. Then form handle 
frames from pipe, tubing or conduit and 
weld lengths of pipe across the free ends 
to provide bandies. Weld the units to the 
ends of the drum. Note that one handle 
frame extends below the drum to form a 
foot on which the cart rests when station- 
ary. The bicycle wheels are mounted in 
improvised forks, the inner member of each 
one being welded to the side of the drum 
as detailed. The outer members of the forks 
are held in place with bolts so that they may 
be removed. Details A and B show two 
methods of mounting wheel axles. Although 
most wheels can be mounted as in A, some 
will require the other method. 



HINGED UD 


55-GAL. OH DRUM 


WflDED 


WElOEDfa 


7%“ X 26'' BICYCIE WHEEL 


WELDED 


F1AI/ 


IRON 


V TUBING 


REAMED FORK 
AXLE DETAIL 
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How to smoke your fish nsjit on the shot 


If you've ever \v iintcil to Irv voirr hand at 
smoking lisli ImiI have been stymied by 
llir difficulties of building .’I smokehouse, 
win may lie interested in this simple one 
improvise*! I>y Damns Miller, of Seattle. 
III!* ilia I m« Is are two run 1 1 man I cartons 
nml a half dozen No 10 ran* 1 1 qt. I t ox.) 

the kind yon eel when you Imv fruit 
juiee in the junilin size l-’rnit ran* of No. 
'i 1 ■> dze (I II* It oz.) may he substituted. 
Three I un fool lengths of li-iueli diameter 
stove pipe are also ideal (SO cents a 
length, approximated ). 

Mr. Miller eoiistrneleil his smoker, while 
eaiiiping near Kahdoch on Washington s 
oeenu si up. to c are for a lucky catch of 
ocean smell During a week, he smoked 
three hnlclics. a total of iiImiiiI 100 fish. 
Aliy lisli can he smoked l»v this method, 
hill I lie oily lisli, such ns smell , whitrfisli. 
lake tronl. or salmon make the most de- 
licious produel, 

Contliucling i lie tmokrr, Mr. Miller used 
six No. 10 juice cans for 1 lie smoke pipe, 
In removing the ends from each can and 
hiving them end to end up n slight slope 
from a fl inch-deep lire pit. A scrap of 
sheet iron picked up al the bench roofed 
the small lire pit. Iml a seventh can cut 
open and llatleued could just as well have 
her n used Five feel of smoke pipe proved 
long enough to eool I he smoke Indore it 
entered the enrdhonrd carton smoke 
chamber To avoid the remote possibility 


up-ended to cover the one holding the 
fish, allowed some smoke to escape. 
Preparing the fish. Soak the clean fish 
overnight in n strong Irriuc of nlKiut 1 * 
ounces of salt to a gallon of water — a 30° 
to :W“ saliuometer reading. (Most Inlmra- 
loi v equipment arid supply houses sell 
snlinonictrrs for about H .50.) Color and 
flavor improve with tlie addition of 'A 
ounce sail peter and % ounce ascorbic 


Spsce the threaded fi th along lap of car- 
ion. olloiriug room jar smoke la circulate 


acid to cacti gallon of brine. String cadi 
fi'b through the thickest part, (l)ou't 
siring through the tails; fish may drop 
off during smoking.) Space fish to let 
smoke circulate. 

Make sure lisli surfaces arc dry before 
smoking. Smoke dc|msits creosote (found 
in all woods) on wet surfaces. 

Smoking, \\ ben all fish arc in the smoker, 
start your lire. Because it is •lilHU-ult to 
start a blazing fire in the small lire pit. 
which is most efficient for this smoking 
process, it is easiest to start with coals 
from your rnnipfirc. Top this ha.se lire 
with hardwood for smoking: oak. alder, 
wild cherry, wild crabapple. mndronn. or 
similar woods. Avoid using resinous woods 
like pine, fir, cedar or spruce; they give 
the fish a pine tar flavor and too dark a 
color. Start with a small, very smoky fire 
to flavor and harden the fish. Then in- 
erensc the heal slightly after the lirsl few 
hours to dry the meat before smoking is 
completed. After your lire is burning, a 
filling of green hard wood will usually 
smoulder for two or three hours. Small 
fi'h *ucb as smelt, uhitefish, or small 
•rout will require from four to six hours 
of smoking. Salmon or large trout should 
be split for smoking and require more 
time, according to the thickness of the 
flesh. Dry-smoked fish will keep for sev- 
eral weeks without refrigeration. To kip- 
|H-r your fish, increase heat to cook the 
flesh faster. Kippered fish must be 
promptly eaten or refrigerated. 


Smoke house materials, plus camping 

fft nr, / an all hr packed in large carton 


Smoke is frapp f by fire pit roof atul trnr « 
rls up slightly slo/nd cooling 


After three hours of smoking, start test- j n surface. 

ing your catch for flavor and doneness m:i<!e wills elm 


4 tnrrrlt at r tr*irn% ean In* rrni hrrl nttf f * r fi.crrif* 

different shared temvrs of variant tree* 

the finishing coot to a 
tree leaves were 
wet surface illnng flic 
bad set and the 
were washed away with 
impressions 
shown was 


of smoke, heat, or spark damage, you 
might line the carton with foil. 

Mr. Miller cut a It by li inch hole in the 
bottom of t he ‘largest box. set it over 
tile high end of the smoke pipe, leveled 
Hie box up. ami then weighted it with 
rocks. Knrth and gravel, hanked over the 
pipe and around the bottom of the box. 
sealed in the Sllloke I Keep out combusti- 
ble matter like wood chips or moss.) 
Coal hangers provided the wires to sus- 
pend the fish. Knell hanger, straightened 
Mid cut. made two rods. Slits cut in the 
bottom of the second box, w hich was then 


Sim to 
IMOitl 


lift ni 
sonr 


Leaves Troweled in Sidewalk 
Produce Neal Border 
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This rennotnirnl smoke oven ua* hnilt fnna teadily available materials in fat than 


/.*» minutes. Meal ant! liilt roasted in the to i n retain their natural jniees anti 
moisture, ami eatery? with a tantalizing snto'.i- flat or, jYofc the handy stove top 

Here’s a demountable .smoke, oven 


Tltc 'moke rootled mcalt mid fish lluil 
come f *11 1 of I Ills dose cousin In a ( ’hinc*e 
oven mi* ten I discoxeries in good nil ini; 
Ymir smoke ovi*ll will cnsl loss 1 1 m 11 *1:1. 
even if j«hi have In Iniv nicli one of I In* 
necessary materials. In xnur own hack 
vii ir I >nn limy lie able lo find enough old 
In irks for I lie jnl* mid. perhaps. n shod of 
slccl for I lie lop. Here's I lie recipe for 
building I lie complete- -ami (Hirlnlile ns 
semlily: 

3 dozen bricks 

I olax fine lile. K'/n by II liy •?! inelies 
I porlnlile oven. (Ilmdxtnrc store* and 
mail order houses usually slink I liein 
or ran order one for you. All yon have 
lo do is ii'inove I lie small inelal shield 
on I lie lioHoin. ( osl ahoill $.».) 


i< Imse enough lo cmnplcldy surround 
I he lop of the flue lile you use. Ill that 
wax I lie smoke is furred up into I lie oven, 
eiieolale*. I lien esm|*rs oul mound I lie 
side, of the Hue lile. 

ImIX a .mall lire "f kindling xx«md and 
elinreonl ill lire froiil end of I In* Itrirk 
luimrl When I he elwrroiil is llmtmighly 
ij;oile*l. nrlil small pima of kui'M xxooi! — 
drx xx imhI will give you llnmc and heal hut 
no smoke. I'se oak. apple, aider, or any 
fruil xx oo*l I >no"l use pine. fir. or any of 
I lu* resinous woods: they will imparl a 
hat 'It. iinplea'aiil llavnr lo lire meal. 
Plate I lie mrlal lop on I lie luiek luniiel. 
ami pnl several hrieks in frotil of lire 
o|ienioc I" eonlrol ihe draft. Now xmi're 
rondx lo slarl cooking. 


I piece of iitelnl I I liy Vl» inelies. (Atiy- 
lliing I hick enough lo xvilhsland Ihe 
fire heloxv xvilhoul bending is all right . 
We used .*</ Wi-ineli sleek) 

Assemble Ihe materials o*i lex el ground as 
shown in Ihe photograph ahovr. I hi* 
sliouldn'l lake longer Ilian 15 ininti>e.<. 
One of l lie host things n Iron I Ihe oven i' 
I hal it ran he taken down and stored 
w hey no! in use. 

Since there is no bottom lo f lie oven. Ihe 
lowest rack merely rests on lop of the 
line lile. .Make sure that I he oven you buy 


We I lied Ixxo met hods of smoking; placing 
Ihe meal direel ly on I lie oven racks, ami 
hanging il down inlo ihe chimney. Cook- 
ing lime is somcxvhnl shorter for meal 
hung in Ihe chimney, and flavors arc 
smokier I’ sc heavy gauge wilt*, piercing 
(lie rural deeply enough so Ural I lie wire 
won’t pull loose. Lower Ihe meal inlo Ihe 
chimney, I hen secure Ihe xvirc firmly over 
tire hot loot rack of Ihe oven. Don't forgot 
that you’ll have lo remove Ihe l»ot wire 
and meal as soon as il is cooked. 

The oven can la* pro- healed, then loaded 
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wit Ir fond; or loaded beforehand, then 
placed on lire flue lile. l imes listed below 
are for foods cooked on racks in the oven. 
Since il is hotter in lire chimney, meals 
hung from Ihe rack will lake 15 minutes 
to half an hour less cooking lime. 

Jioir A Nil II HAT TO COOK 
IN YOI R SMOKER-ROASTER 

Yon should keep your fire loxv enough so 
I hal I lie lempeialuie in lire oven slays 
I tel xv ci *11 3<W and 350". If the meal seems 
lo he cooking loti fast at first . set oven off 
lint il you have more smoke and less fire. 
There’s no limit lo the variety of meals 
and fish t lull you ran smoke-roast. No! 
only "ill ihe food have a wonderful smoky 
flavor, lull also, as a consequence of I lie 
slow rooking process, meal ami fish retain 
their natural juices and flavors. 

Firh 

We tried Inilli salmon steaks and fresh 
Iroul. Kit her nerds only a good rubbing 
with sail and pepper and an occasional 
Itasling with crpuil parks of melt cil holler 
mid hoi water. Use a good while wine 
xvilh Ihe holler if you prefer, hut llu* 
smoke flavor is more pronounced wit b 
only I lie buller-xvnter anuro. Time: fill 
•ninnies for small Iroul. 45 minutes for 
inch thick salmon steaks. Do not try lo 
I urn lire fish, as il will crunihlc. 

Save .several of Ihe smoked Iroul (if you 
can) and chill them in the refrigerator. 
Honed mid eul in small pieces, they make 
month-watering hors d’triivres. 

Chicken 

Huh well xvilh sail, pepper. Itrown sugar, 
and tarragon vinegar. Turn and hnslc I lie 
chicken occasionally with a mix! lire of 
hullcr and warm waler for moisl. even 
cooking. Smoking will imparl n golden- 
orange color lo l In* chicken unlike any 
you've seen before. Time: to 3 hours. 

Stcok 

Smoke* I steak, of course, xvill lie diflerenl 
from xv hat you're accustomed lo. Cooked 
through, il xvill still lie moisl; and il 
xvill have lire handsome tinge of brick 
«*olor peculiar lo smoked meal. 

Prepare a large (at least an inch thick) 
sirloin. Huh Itolh sides of Ihe steak xvilh 
soy same. I lien sprinkle xvilh salt and 
|K*pper. Turn the slcnk mid basic il occa- 
sionally xvilh a warm mixture of half 
butter and half water. After slcnk is 
roasled, slice il into separate portions for 
serving. Time: a front ^Vz hours for me- 
dium. Hul check it sooner if Ibis long 
cooking (teriod makes you suspicious. 

Spore ribs 

The cooking procedure and lime for spare 
ribs are the same as for steak. 
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I no pi remitted chickens absorb .smoke flavor 
•tom Mnobleiing < hi /»v in / an 7 bet monieier on rack 
somewhere in smoke shonhl be died, a! regularly 


Ition/cil, unolr-cookal salmon 
r« a feast from the garbage ran 

N’OtM \S A. I I \lf 


H'c'ic reported »niK' unusual methods 
lor yelling smoke llavor into IixhIs. IiiiI 
never Itcloic :i smoke oven that's a eon 
verted garbage can. 

It's simply a standard si/e melal garbage 
can lilted wilh an electric Iml plate. I he 
hoi plate ignites a pan of wood chips. 
They smolder, giving oil smoke that's 
contained in the covered can. 

A garbage can smoker like ibis can han- 
dle a 12-poiind salmon. In fact, it can do 
just about anything that a smokehouse 
can do: You can use it to add smoky 
llavtH to nuts and cheese: dry jerky: 
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Meal and poultry need precooking, bul 
not fisli. I his beautiful salmon slab 
was in (be smoke oven start to finish 


cook moist iintl succulent. while llic 
smoke lliivor pcrmc.itcs them. In Ihc 
middle Icmpcnilurc i singe. about I Hi . 
yon Citn dry jeik\ or smoke cured iikmis. 
cooked meals. or cooked poultry 

1 he pan of wood chips will smolder lor 

2 to l boni s, smd, once going, lire smoker 
needs inlioqiien I checking. Ily replenish- 
ing the chips, you can extend its opci.u 
iny time to smoke typical cured meals 
like ham. Hot these meats must liist go 
through a curing process to he sale to 
cal I his I real men! with a curing salt t.« 
mixture of salt, sugar, and picserv alive 
stthslanccs culled nitrates) is lime 
consuming; up to 10 days arc needed to 
cure a whole ham. 

If something easier and faster Ilian the 
classic method ol adding smoke llavoi to 
looils is more you! sty le, wc propose an 
allot nalc Icchniipic lor smoking meals 
and pot ill t v. Von begin hy roasting them 
in your oven or cooking on lop ol the 
range, then let them rest in the garbage 
can’s waim flagrant smoke. 

Meats smoked this way taste like those 
cooked slmvlv in a coveted barbecue 


only smokier. And since vou don't use 
curing salt, they don't have the taste 
and color of cured ham or coined beef. 
You have more control over the level of 
smoke flavor since you eliminate barbe- 
cuing guesswork aUmt lime and tem- 
perature Directions for preparing meals 
and poultry this wav arc on page I -14. 
Without Ivcoming involved with curing 
salts or precooking, vihi can smoke fish 
to perfection, dry jerky, or add delicious 
flavor to a favorite cheese or nuts. 

Operating a garbage can smoker 
You neetl a reliable oven thermometer 
to guide \ou in regulating lire tempera- 
ture in the smoker. 

I'or the wood chips, rise anv hardwood: 
however, pine hickory or blends of 
hickory and other woods are the most 
readilv available. You will liud them at 
Iced and fuel stores ami some hardware 
stores, liny lire smallest chips available. 
If chips are largei than the sire of kidney 
Ivans, you can whirl them, a little at a 
lime, in an electric blender. 

I’ul ’ to <1 cups finch chopped wood 
chi|»s in a metal pie pan and place di 
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I unit onokciook\ w hile 
hiiiiKinv /nun Shook v 
w ifi/hoietl hy huts in am 


i cell v on the hot plate element, Turn the 
hot plate to its highest selling. As soon 
as the chips pioduce enough smoke to 
fill lire can (about » to 5 minttles). lilt 
out the pan. piotccling yorti hands. I'laee 
a spacer loop around Ihc element and sel 
pan on lop ( I lie loop holds pan ahoul I 
inch above heal, and prevents Ihc chips 
I tom flaming.) 

Inset I ihc bars (choose position compali 
hie will* I ood si/e: use both levels lor 
hi i get quantifies) ami place wire racks 


>lt 


| >11 IK It I Miles lot 1 .1C L I Ml S, tie* It M < * r| < I . ( it I It I III lilt)* IS 1 1 1 1 1 1 « >1 t .1 1 1 1 



M.IM hardware Moics cairy cvct yiltiitt* 
you’ll need lo pul topclltcr I lie oven 
We used .i |!;illon aui/cd cat 
Kigc can I VI it* Sm, ;i *iitg*lc-clcincni 
hoi plate with .1 lie ill coni ml knob <11 2 
lo SISK :i niiTCiny oven ihciniomclei 
|$4l. wire rack* (iIk* Liiul used 1 «m 
cooling calc*), two inch sled hais 
lo *uppoil the rack, a pic pan, sonic 
h:avy wire llo make a spsrcci loop K* 
i ween llie element ami pie pan. .tin! S 
liih»U lor lianrine lislth IS feel 01 
HIM) llpancc l!«ictr-\\ iic cord l\«>u 
•nay need lo ro lo an clccliival stipplv 
'hop In i lliisl. a llncc ptout: pine, ami 
a * i inch dowel a* a \lcni extension 
lor ihc hot plate’s control kind* 

Punch lire hole* lor ihc rack hats 
(abool I lo 6 ami Id incites from topi, 
control knob *lent. ami electric coul 
with a cold chisel or large spike Use 
clcctikral tape to mask the jacked 
edges ol lire hole that lire cord passes 
ihioiigh. Since emh hid plalc i* differ - 


ent. you’ll have lo use ingenuity lo ox* 
lend llie heal control knob lo the mil 
*idc ol i lie can. Wc clued a slioil 1 i- 
nuli dowel inside llie knob and pushed 
ihe oilici end into llie knob stem 
Inti Since you nrc using n lmi 

plalc designed lor imhuii use. you need 
lo add an insulated coul with a lliild 
yuiiiiKl wiic lo piolcd against shock. 
Open llie hoi plale ami icplacc llie 
iwowiie coul wtlh the asbestos 
w tapped HIM) coid Secinc llie lliiid 
t iet n |!ioiind wiie lo ihc melal body 
• •I llie Ih>! plate. Also secure with a 
sheet melal screw* a piece ol wire horn 
Ihc melal hot plale body to llie can 
ilsell Plug the coul mlo a I luce hole 
eioiinded out lei Ihe the smoker oven 
only on dry mu face* and be caicful lo 
keep the coul dry. loo. 

I) a ftic stalls in the can. unplug llie 
hot plate. It a lire extinguisher is 
needed, use only Ihe dry chemical type 
suitable lot electrical lire* n 
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sici'ocr (hem: place thermometer and 
rnnil oil lacks ami pul |j<| oil can. Re- 
duce heal as directed in (he recipes that 
follow. Wail about 10 minutes. then 
check the Ihermomeler ami make fur- 
ther adjustments as necessary to keep 
the (cmpcratuie steady. 

' i'li lille/s mu/ steaks. F ; ish with a mod- 
erate fat content, such as salmon, sable 
fish (also called butler lish or black end), 
and sturgeon, smoke-cook moist and de- 
licious. < ’ul lish lengthwise into honeless 
fillets or cut across into steaks; pieces 
should he Vi to 1 1 j inches thick. 
I’tepare this salt brine (enough for about 
12 pounds fish): Dissolve in 2 quarts ol 
water. I cup salt and I Vi cups sugar; 
add l tablespoons coarse ground pepper 
and 2 or 3 hay leaves. Allow lish to stand 
covered in brine lor .1 to f> hours in the 
refrigerator. Drain fish, rinse in cold 
water, then allow to stand uncovered 
until dry. about W) minutes. 

I’laeo lillels, skin sides down, on a 
double thick ness <>i cliccscclotli and cut 
outline to follow lish. Oil wire racks and 
place prepnred lillels (with cheesecloth) 
or steaks directly on racks, For addi- 
tional flavor, lay a branch ol fiesh lieihs 
such as hay. dill, loscmary. or tarragon 
on the surface of (be fish, follow oper- 
ating directions at lelr. when chips are 
ignited and space t loop is in place, adjust 
clement heat to about medium high for 
lenipcrnliirc in can of 170 Smoke lish 
for 1 1 5 lo .Hi hours lit depends mi 
thickness) or until lish Hakes when 
prodded with a fork in thickest pari. 
Serve hot or cold. 

I tout. Cl ut and rinse in cold water up to 
12 whole Iroul (each not more Ilian 12 
inches long and about I pound si/c). 
Prepare sail brine as di reded for lish 
lillels Soak lish in brine and dry as di- 
icelcd Insert S books tluough gill and 
('ill of nionlli of each lish. Smoke as (or 
salmon bul bang S books over bars and 
smoko only (oi I lioiu or unl : l lish Hakes 
when prodded with a folk in thickest 
part. Serve hot or cold. 

Cheese. A raids firm cheese that will 
hold its shape works hcsl. Wc had good 
results with Cheddar. I’dam. Hmmcii- 
Ihaler. fonlina. fonl'iiella. Gouda. Grti- 
ycrc. jack (and div aged jack). Mucnsler. 
Samsoe. Swiss, and (ybo. Wrap a chunk 
of cliccse (no more than about I pound) 
in a single layer ol cheesecloth to help 
hold the shape, follow directions at left 
for operating the smoker; after chips are 
ignited, leave pan of chips directly on 
dement (do not use spacer loop). Reduce 
heat of element to low to medium low 
for temperature of 90° to I Ofr inside 
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Twelve-pound fillet* <1 salmon 
will cook atul smoke in 3 hoars 



can; smoke cheese for ft) minutes to I 
hour. ( I he smoke turns crust golden: the 
darker the color, the smokier the flavor.) 
Cool cheese at room temperature, then 
wrap and refrigerate. 

VirM. Use shelled, whole almonds, fil- 
1-0 Is. macadam ias. peanuts. <»r pecans. 
Spread 2 lo 3 cups in a single layer in a 
shallow pan. Operate smoker as directed 
at left; when chips arc ignited and spacer 
Im'P is in place, adjust element I tent lo 
medium to medium high for 170° to 
I'NC temperature in can: smoke for I to 
•'> hours; stir occasionally and taste a 
nut to check on level of smoke flavor. 
Serve warm or cool. 

Hr, ’I inly. You can dry about I to 2 
I* Minds of meat at a lime. Cut all fat 
liom beef Hank steak, brisket, or round 
steak, ('ut meal across grain in -inch- 
thick strips. Marinate meat strips in a 
mixture of cup soy sauce. 2 table- 
spoons Worcestershire, and Vi teaspoon 
pepper for at least I l>our or as long as 
overnight if covered and refrigerated. 

I ay strips in a single layer on racks. 
Follow operating directions at left. 
When chips arc ignited and spacer loop 
is in place, adjust element heat to about 
medium for I -Hr temperature in can. 
Smoke for -I to 5 hours or until meal is 
well dried fit snaps when broken). For 
mild smoke flavor allow the chips to 
burn out falxml 3 hours), then simply 
continue heal until meat dries. For more 
smoke Davor, replenish chips by adding 
about I cup at a time as needed. I-ach 
pound of fresh meat makes about 
pound jerky. Refrigerate to store. 

Cmcil mriiis. To cure meats, get instruc- 
tions from companies who make curing 
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salt (write lo address on package). After 
curing, place cuts directly on wire racks. 
Operate smoker as directed at left: when 
chips arc ignited and spacer loop is in 
place, adjust element heat to about 
medium for (cmpcratuie in can of I ■10". 
Allow about -I hours for a A lo 5-pound 
iK-ef tongue. 6 to 8- pound pork side 
(bacon), or a 10-pound whole ham. 
Alter meat is cured it still must be 
cooked by conventional methods. u 

Popular Mechanic — 1915 

Combination Tool for Amateur 

Draftsmen 

A common (>-in. mill tile can be con- 
verted into a very useful tool for an 
amateur draftsman. Grind the cml of 
the file as shown in the sketch and use 
it for prying out thumbtacks that arc 
driven in too tightly. Grind the base 
of the tang into a knife blade for sharp- 
ening pencils, shaving chalk, opening 
envelopes, etc. Shape, l>y careful 
grinding, the part A for cutting and 
trimming sheets. Grind one edge of 
the tile round and polish it for smooth- 
ing and burnishing purposes. Grind 
a sharp point on the tang for per- 



A Tool M »<1c o| a Pit* Comb I n i UK Sov»mt Tool* 
Wlifcli Aif Used by n Draltunan 

hunting sheets. A piece of rubber 
stuck on the tang end answers the 
double purpose of a protector and 
eraser. The file part is used for 
finishing points on pencils. 

Popular Mechanics 
January, 1903 

■ 

TO SAVE AN AX HANDLE 


•\ simple device i«> save an ax handle 
from wearing mil at the weakest point is 
herewith «hmvn ti •< verv easily made 



At VlmdU rreurilcn 


hy taking the end of a (in can. hauling it 
at the dotted line and tacking it on the 
handle at A. It will well repay any one 
for the time and trouble. 





| . Fit loin lucres together so thin end 
* overlaps the thicker one. trilh the 
facing suit corned surf ores fund together 


hr pieces ioget'. i storting in s • _ Pat and rub curing salt all over oitl- 

r; loop at i-inrh intervals. Fir ' ' side edges of meat. Put into plastic 

e and knot at the crossings bag. tie the end firmly and. refrigerate 


ribs to backbone ns rinse o Slier boneless loin exactly in half, rub 
' os possible: lift out Inwr- ‘ and pot in special curing salt to rarer 

i»mi the rib and back /tones the tap surfaces of both pieces of meat 
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I low to smoke your own 


R If N fi K T i 
A HIM) ST I fl(i 3 


VON 


ike smokc-flavorcd cheese, meal, fowl, fish 


Curing and smoking y«Mir null 11 1 on 1$ is 
mi nrl ml hoi limn nn exact science. ll 
requires |ki lienee mid attention mid <01110 
soil of smoker or sninko Ikix designed 
expressly for smoking (not smoko cmi>&- 
huf) fom Is. Two smoke Imxes llinl yon 
on n make nl homo nro shown, with oon 
slniflion details mid directions foi n|w*r 
tiling. in I ho nrliele <1 nr liny on page Rtf. 
Small portable smokers me also nvailalile 
in spoi ling goods stores for 91 ' lilllo as 
Non might begin willi mi easy project 
suoli ns adding smoke llnvor l<» rlirf.v, 
link sausages, n masting ohiokon. or snnill 
turkey, This will give yon nn <»p|w»rl unity 
lo gel acquainted willi your smoker mid 


learn how lo mnlrol heat mid mnonnl 
of smoke. Sooner or later. you'll pmhalily 
x\:ml lo cure nml si 1 Kike n w hole limn. 
|Hirk Inin, or a side of Ikiomi (see I lie how- 

lo do il pictures Ih'Iow mid on page IW). 
\ good 1 hri inometer is important. All 
••veil llieriiHHtietcr or roast meat I her- 
inmiveliT is satisfactory. Iml it should rc- 
<»mi| temperatures n* low ns 1 10 ? Smoking 
at low tempera! lire (ahonl I ll) # ) pre- 
serves I lie nntnial juiciness and flavor of 
meals. \n exception is fish. which is lies! 
smoked at tcnqicrattircs around 170 *. 

In cure as well ns smnl;e meals. you'll 
m*cd curing sail. Imsirnlly a inixtnie of 
salt nml sugar. We recommend dial you 


"'*• « prepared curing .call that contains, 
in addition. s|»i-<-i.a I preservatives lo give 
• be meat nn :i|>|kI izing rod color aflct il. 
i« smoked. You ran buy ruling salt 
fiom ^:ill manufacturing rom panics, from 
butchers' ripiiptnrnl anil supply coiii- 
panirs, and often from ford stores, r.spr- 
rially in rural arras. If you arr unable 
lo find curing salt in your men and would 
like a source from wliicli you could order 
by mail, srml a stamped. addressed cn- 
vclopc lit I Ionic l , 'rononiirs Depailmoul, 
Sunset Magazine. Menlo I ’ark. Calif. 

N\ bru curing sail is called for in the fol- 
lowing directions, we have specified mini 
mum amounts, producing mildly flavored 


POIlk U)IN: First yon hone il, then sail and lie 
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meal. After I In* meal i« cured and smoked, 
il still requires regular cooking In-fore you 
eal il. In general, cook il williiit a feu- 
days (you would need a heavier cure and 
more complicated curing process In pre- 
pare hams and bacons In keep all winter). 

CHEESE 

A smoker with controls that provide very 
cool temperatures will allow you to add 
smoke flavor lo some of your favorite 
cheeses. We had excellent results smoking 
Cheddar, loaf- type K«lam. jack (espe- 
cially aged dry jack), Tyltn. and Swiss. 
You may find others you like equally well, 
( 'hunks of cheese not more limn about I 
pound each arc good size for smoking — 
I he outside edges turn a golden brown 
and aie especially smoky flavored. Simply 
pul I he cheese oil a wire rack and smoke 
aluml I hour or until il is as smoky as 
you like. 


s irs IGF. 

\ on can add smoke flavor In link sausages 
or your own homemade sausages. Hang 
strings of the links from lionks at Ihe lop 
of lire smoker ami smoke at about 1111° 

for altoiil ?. hours — sausages should just 
lu-gin lo turn a golden brown color. Kr- 
move and refrigerate. Cook over low bent 
as you would regular link sausages. 

ROASTING CHICKEN OR TURKEY 
Prepare I lie bird as you would for roast- 
ing: salt lightly inside the mvity, truss 
the legs and wings. Set on a rack inside 

vour smoker. Smoke at alioul 1 10° for 
- to .‘I lumrs. or until the skin lakes on 
a golden color. I Poult ry is best just 
mildly smoked — loo much smoke over- 
powers its flavor.) Iteiimve and refrig- 
erate imuicdinlclv. 

w 

Y ’mi can stiilf the bird with dressing just- 
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In-fore you cook it if you wish. Hoast as 
you would a regular bird and for about 
I lie same length of time. 

FORK SFARERIIIS 

Kilis lake well to a full smoke flavor. If 
you have curing salt, you can sprinkle 
il lightly on both sides of the ribs for 
added flavor; put ribs in a pan and let 
slnnd in the refrigerator overnight. You 
may prefer to smoke ribs just as you pur- 
chase them from the market. Set them 
on a wire rack or hang them in your 
smoker; smoke at a temperature of 
alioiii I to" for :t or I hours. Refrigerate, 
or cook immediately using your favorite 
recipe for linked or Iwrliecued sparerihs. 

II H E TONGUE 

S|K a cial curing salt gives additional flavor 
and appetizing red color to a smoked 
l*ccf longue. A while skinned longue is 
preferable for its linal iippenrmiee after 
smoking. Kuh and pat in curing salt all 
over the outside of the longue (we used 
alioul V* cup for a l to .1 pound tongue). 
I'll! into a plastic hag and refrigerate for 
a I miii I todays, turning over several limes. 
After il is < ured, wash Ihe longue well in 
warm wider and dry thoroughly. Kill into 
a smoker on a wire rack; smoke at alioul 

I to for t hours or until richly colored. 

II liou: FORK HAM 

To cure this large cul at home, we Sug- 
gest you have il boned so the curing sail 
can be riddled into the inside as well as 
outside of the piece. Ask your meal dealer 
to remove the long I Nine from a whole 
hum (uhntil 1? pounds), cutting il apart 
at the ball joint to leave ill the small 
shank Ikiiic; or you can bone il at home. 
A I home carefully rub curing sail into 
all inside surfaces of the ham and around 

I lie eat edges. Tie the boneless lima as 
sliow n in I lie photograph on page I ‘211, 
then rub curing salt all around I lie mil- 
side of I In- meat — you *11 need n I mut '4 
to :, i cup curing sail in all. Kill the ham 
into a large plastic bag, lie the end. and 
refrigerate aluml 10 days. Tin a meat over 
several limes as it cures. 

Wash the outside of Ihe hum to remove 
coring sail; dry well. Hang inside your 
smoke oven and smoke lit 1 10" for aluml 
t hours, or until il is a rich reddish color. 
Remove and refrigerate until you are 
ready to bake il. Rake as for a regular 
“cook before-eating" ham, allowing uhntil 
18 lo ‘-'0 minutes per pound fit should 
reach an internal temperature of Hill 0 on 
a meat tliennomcler). Or cut thick slices 
lo I Kill >eei ic, broil, or smile. 

II IIOI.E FORK I.OIN 

A whole loin (about I ‘2 pounds for a me- 


V V I loir. MAM ...boned and cured 



I To bone whole hum, I in/ fol sitle 
* down: cut around ihe ailehboue and 
disjoin I aileli from Ihe straight leg bone 


to knuckle 
le, lift on I 
nr in place 



Sprinkle with special raring sail: mb 
and pal in lo cover all enl surfaces 
dl. l ock in an 1 / ragged meal pieces 


| _ Tie ham at I -inch interval*, starling 
in center, working In ends. Tie 
lengthwise, knotting cord at the crossings 
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iliimi-.sizeil one) will yield about o In li 
pounds of hoimle's Inin (( ';imuli:iii bacon), 
and also a '2 to If pound pork hull. and 
a piece of boneless pork tenderloin 
fciiaugh for about I serving) for you to 
slice and <m>k frc.sli. Yoii couM ask your 
meat dealer to remove I lie Hat blade piece, 
cut olT tin* pork lint I and Ibe tenderloin, 
then Ihuu* out the loin; or you can do 
Ibis yourself following our directions (see 
pilot ojjra pin. pajje l‘.M). 

Cut the piece of boneless loin iu half 
ciosswise, and lit the pieces together wit li 
lining salt nibbed into facing surfaces. 
Tie securely as shown iu the picture, to 
form a com pact piece. Hub curing salt 
all over I lie outside, using a total of 'a 
In % clip. Cut into a plastic bag, lie 
end lightly, and refrigerate for a Unit 
10 days In cure, turning several times. 
Ilinse (lie outside of ibe meat with warm 
wilier to remove curing salt; dry tbor 
oiiglily, Hang I lie loin inside the smoke 
oven and smoke at about 1 10 ° for about 
I linurs nr until it is a rich, reddish 
luowii. Hefrigeiiilc and cook within about 
a week. Slice thinly and saute as you 
would Canadian bacon. Or bake n '2 to 
I pound piece for I li to *? 1 1 hours (to 
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internal tcni|«raliirc of 170°). 
rortK BUTT 

The bull end from ibe whole loin, weigh- 
ing ^ to II pounds, can lie cured and 
smoked at the same lime as the loin. Itub 
S|K*einl curing sail all over the nil I side-— 
il will lake aU.nl *4 cup. I'll! into a plas- 
lie I mg. lie eml. and refrigerate to cure 
for i lo to i lays, (timing several limes. 
Wash the sill off ibe meal ami dry well 
U’fore smoking it. Smoke al aUmt I lti u 
for ,‘f or I hours, or uulil rich, rethlish 
brown. Hefrigernle uulil you cook il. 
Simmer in water to cover until lender. 
aUmt 50 minutes |mt |Miuud. Serve Uit 
or cold. Or remove from nuler, cover with 
a sweet glaze and bake in a hot oven 
( PHI ) aUnil 15 minutes. 

n u:o\ 

The U'sl part of the |mrk side for bacon 
is the liriskcl curl; ask your meal dealer 
for the upper *:i of ibe side of |M.ik 

aUml K (Miumls for a medi sized piece 

and have skin removed. Sprinkle >|«c 
eial curing .sail on all sides of llie pieee. 
palling ami rubbing il into lire meal; il 
will lake nUuit ’• cup of llie sail. I’til 
into a large plastic Img ami refrigerate 
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aU.nl III days. I timing several limes I keep 
flat). Wash olT sail and dry well. Hang 
iu smoker and smoke al aU.ul t 10° for 
aUml I hours or until I In- bacon is a rich 
golden brown. Itefrigerale ami slice I" 
cook as desired. 

FISII 

Tat fi'lt 'iieli as salnmu, trout, or sable 
fisli (also calletl black era I or bullerlish) 
are best fur smoking. Clean mill dress. 
Small Iroul may U* left whole; larger lish 
sliouhl l«c filleted or cut into steaks, not 
more Ilian I inches wide. Cover fish with 
a brine, using '-j nip salt, *i cup sugar, 
-2 lables|NMius |wppei', ,T or I bay leaves 
(optional) to each I quart water. Allow 
to stand iu lire refrigerator for I to ti 
lawns (•.* to :t hours if lish lias been fioxcii) 
Itcmovc from brine, rinse iu cuhl water, 
and allow lo stand al room temperature 
until dry and a film forms on fisli. I’laee 
on racks in smoker and smoke al about 
nil* for If or I hours for small lish or 
I lines lip to about S to Id horns for 
largest sized pieces or until you obtain 
the degree of smoking you prefer, lie- 
move and refrigerate until used, Il needs 
iio further rooking. 
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Roll Testing Kits 2373 

Stools. Plywood 2395 
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Tomatoes. 10,000 Pounds 2350 
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Toy Kite Propeller 2390 
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Weather vane. Sparkling 7 313 



THE SURVIVOR Vol. 6 


2411 


THE SURVIVOR Vol. 6 



TESTED RECIPES 

from 

EL MOLINO KITCHENS 

BREADS & ROLLS 


HOT CAKES & WAFFLES 


SOUP & SPROUTS 


ALLERGY RECIPES 


HELPFUL HINTS 

RECOMMENDED DAILY DIETARY ALLOWANCES 

COMPOSITION OF FOODS 


EQUIVALENTS 


Tbs = Tablespoon 
fsp = Teaspoon 
e = Cup 


gm 

mg 

lb. 


Grom 

Milligram 

Pound 


"dash" = less than >/• tsp 
60 drops = 1 fsp 

3 fsp = 1 Tbs 
16 Tbs = 1 c 

2 Tbs = 1 liquid ounco 
1 c = Vi P* nf 

4 c=l quart 

16 fluid ounces = 2 c 

1 gm = 1000 mg 

5 gm = 1 tsp 

28 gm = 1 ounce 

454 gm = l lb. 

2 c water = 1 lb. 

4 c flour = 1 lb. 

2 c buffer = 1 lb. 

2 c granulated sugar = 1 lb. 


CAKES & PAS I RIES 



CASSEROLES 



223 c brown sugar = 1 lb. 

22-3 c powdered sugar = 1 lb. 
1 c honey = 3/4 lb. 

1 c molasses = 13 ounces 
c raisins = l lb. 


CEREALS 



DRINKS 



GLUTEN 



4 Tbs. Dry Yeast = 1 or. 

2 c dales = 1 lb. 

3 c cornmeal = 1 lb. 

4 c grated cheese = 1 lb. 

1 c nufineals = 5 ounces 

1 c shortening = \\ lb. 

1 c uncooked rice = 2 c cooked 
8 fo 10 egg whites = 1 c 
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12 to 14 egg yolks = 1 c 
1 c while flour = 1 c unbleached white flour 
1 c while flour = 1 cup Fine Whole Wheal Flour 
1 c while flour = 1 c Paslry Whole Wheat Flour 
1 c white flour — 7/8 c Stone Ground Whole 

Wheat Flour 

1 c while flour = % c white flour and 1/ 3 c wheat 

germ (flake or flour) 

1 c sugar = 1 c honey with 1/4 c less liquid 
1 c sugar = l/ 2 c honey and l/ 2 c sugar with 1/8 c 

less liquid 

1 c sugar = 1 c corn syrup wilh 1/3 c less liquid 

(not so sweet) 

1 c sugar = l'/ 3 c maple sugar 
1 c sugar = 1 c brown sugar or 1 c raw sugar 

(not so sweel) 

1 egg is equal in leavening power to \'j tsp baking 

powder 

It seems Fll Mol i no Mills are no 
longer in business. You will find 
several recipes calling for their 
special mixes. Since they are no 
longer available/ don't give up on 
the recipe. Just use the nearest 
thing to it. 

This book also deals wonderfully 
with the use of all sorts of grains 
and legumes not common. They are 
described at the end of the book 
and can be gotten at your local 
health food store. 

A few things, such as sourdough, 
have been omitted since they do 
call for special mixes and are not 
that important to the subject. 


GUIDE TO RECIPES 

(To find where tpocific product* are u**d in recipe*, refer lo 
lilting* under "Product* Offered by El Molino Mill*" following 
900 eerie*.) 


BREADS & ROLLS 

Anne’s Health Bread 

Baking Hints 

Banana Bread 

Btittcrhorn Rolls 

Cheese Bread 

Cornbrcad 

Christmas Stollen 

Cornpone 

Gluten Bread 

Gluten Development 

Herb Bread 

Oatmeal, Sunflower Bread 

Onion Bread 

Parkcrhomc Roils 

Potato Bread & Rolls 

Potato Water for doughs .. 

Rye Bread 

Dutch Rye 

72 Hour Allergy Bread 

Sesame Bread 


135 

loot 

III. 904 

...113 

132 

....115, 1I5B. 116. 117 

I0IB 

_ -118 

108. 109 

I0OB 

133 

110 

132 

114 

— 1 12 

— 1 0? A 

100D 

105 

900 

_I01 A 
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Summer Swedish Rye Bread 

131 

Soya Bread 

100C, 107, 107 A 

Spoon Bread 

1 19 

Sprouted Wheat Bread 

Triple Rich Bread (Cornell) 



101 

Variations 

100C 

Wheat Free 

IIIL .t_ till. a n»«A 1 

901, 902, 903, 904 

in i) 

Whole Wheat Bread 

BISCUITS & CRACKERS 
Rice and Wheat .. 

126 

Sunflower 

127 

Wheat .. 

128 

Whole Wheat Crackers 

134 

MUFFINS 

Barley Muffins 

91 3 A 

Rrnwn RiVp Muffins 

9I3B 

Ft Mitlinn Mix 120 

Bran 

125 

Soya (Wheat Free) 

Wheal Germ .. 

905 

Whole Wheat .. 

122 

WHEAT STICKS 

129, 130 

CAKES & PASTRIES 

Applesauce Cake 

218 

Banana Bars 

202D 

Banana Spice Cake 

909-1 

Cara-Coa Butter ( team Icini* 

205C 

m - ■ w - — ■ - " — — - ^ » — — ___ - . ■ 

Cara-Coa Cake 

204 B 

Cara-Con Frosting 

.205 \ 

Cara-Coa 1 udee Frosting 

205B 

Cara-Coa Fudge Sauce 

207B 

Carol* Candy. Uncooked 

2 07 A 

Carob Cream Mint Pic 

209 

Carol* Date Nut Loaf 

203 

— — — — — — — — _ _ — — — — — — » ^ ^ w — . — — 

Carob Frostinu 

205 

Carob Fiulcc 

207 

Carob Nut Brownies 

206 

Carob Sunshine Cake 

204 

Champion Fruit Cake 

201 

Chiffon Cake “Before & After” 
Cun Cakc\ 

910 

Flaky Pie Crust 

208 

— _ _ _ _ ^ ~ — — - — ~ 

Fluffy Fro\lini! 

202C 

Icily Roll 

2!" 

Millet Pudding 

216 

Orange Dale l oaf 

203-1 

Orange Pecan Bread . 

‘in}.* 

Pic Crust 

208. 208 A. 912 

Raisin l.oaf 

203-3 

Soya Applesauce Cake 

20 IB 

Sponge Cake ... 

202 

Variations 

2 00 A 

Whole Wheat Spice Cake 

202B 

COOKIES 

Butterscotch Biowntcs 

219 

f’in r <vi Naipppf f onLirr 

222 

' PC’ ’ 1114 

( trnh f n.imit Cookies .. . ........ J 1 A 

r irnh Nut Htnsvtiiev ....... ...... ...20b 

... ■ - w. ^ _ _ _ - 

f**r/\h Thins 

211 

- » _ _ - 

r-unh I . ill I tniiM- ( (MlUi-s 2. 1 

X •••*/•' ■ 

Ice BOX .... HuiiMtttfiMMt 

215 

\ I »if f i«\ Mit Uiimh 

..210 

,«■ *1 • • III 1 ■ ill ........... .... 

n.fm.-.l Sesame .............220 

Peanut Rutter 

214 

■ V M 11*1 1 l/*l**V* •.••••••■•••••*•**•* •••••••• • 

Sesame Seed 

212 

^ ^ W W V V ^ T ^ ^ ^ ^ ■ 1 — — . _ _ _ _ - 

Stitt \lnlas\e\ Cookies 


Wheat Germ Dion 

2I3A, 213 

CAROB ICE CREAM 

...250 

CASSEROLES 

R:ikeil Sovln'.'in (Tounettcs 


Buckwheat Blintzcs 

310 

^ — - _ ■ _ _ _ _ ^ — — _____ — — — ________ 

Buckwheat Cooking 

313. 314, 400 

Buckwheat Knishcs 

311 

v — — _ _ _ _ — — ^ - — - — — — — — ________ 

Buckwheat Scuffing 

312 

Buckwheat Y'arntshkcs 

309 

Chop Sucy 

858 
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Cooked Sprouts 857 

Cornbread Stuffing 315 

Dumplings 307 

Garbanzos, Savory 320 

Goulash 

Meatless Steaks (see 600 series) 

Meat Loaf 3 17-3 1 7B 

Potato Flour Hamburger Steak 3IX 

Rice Cooking 306, 306A. 306B. 306C. 3061). 306H 

Scrapple 705 

Soybeans 

Baked 305 

Chili 303. 304 

Cooking 

Soybean Casserole 301 A 

Soybean Medley Casserole 30IAA 

Soybean Loaf 30IB 

Soybean Souffle J02A 

Stuffed romatocs 

Stuffed Peppers 3«2C 

Baked Soybean Croquettes 302D 

Salted Soybeans (appetizers) 305B 

Paste or Pulp ... 302 

Sprouted Wheat Balls 853 

1 amale Pic 308 


CEREALS 


Cereals 

Canning Wheat 

Cornmeal Mush 

"Lai n Run" Wheat 

Improvise a Steamer 

Sprouts in Cereals 

DRINKS 

Alfalfa Tea 

Bran Broth . 

Cara-Mocha Drink 

Carob Milk 

i larob “Pi k Up" 

Carob Syrup 

Flaxseed Ten . 

Riec Polish Cocktail . 

Sesame Cocktail ... 

So>a Milk 

Soya-Pineapple Tonic 

GLUTEN 

Base Preparation 

Burgers 

Chow Mein 

Cooked Gluten 

Cottage Loaf 

Egg Foo Young 

Gravy 

Noodles 

Patties 

Roast 

Sauce 

Stew 

Steaks and Cutlets 

Gluten Bread . 

Gluten Sesame Thins 

HOT CAKES & WAFFLES 

Buckwheat Cakes 

Corn Cakes 

Cornmeal Waffles 

El Molino’s Pride 

Orange Hot Cakes 

Rice Waffles 

Scrapple 

Waffles 

Wheat Free 

Whole Rye Flour Waffles 

SOUPS 

Lentil 

Oatmeal 

Millet 

Pea 

Potato 

Soya 

Soybean Puree 


400. 101 

402 

405 

403. 404 

400 

854 

505 

502 

501C 

50 IB 

50*) 

50 1 A 

503 

506 

508 

50*1 

507 

-...600 

605 

606 

601 

608 

611 

602 

612 

607 

609 

603 

610 

604 

-...613 

614 

700. 701 

700 A 

703 

121 

706 

704 

705 

702 

906. 907. 908 

913 

804 

800 

801 

802. 803 

805 

806 

8Q6A 


SPROUTS 


850 

Chop Sucv 


..858 

Cooked Sprouts 


..857 

Spreads 


-855 

Sprouted Wheat Bread 


..852 

Sprouted Wheal Cereal 


; 854 

Stuffing 


856 

Wheat Balls 


853 

ALLERGY RECIPES & HELPFUL 

Bailey Muffins 

HINTS 

91 3 A 

Banana Spice Cake 


909*1 

Hr own Rice 1 lour Mullins .. 


91 3B 

Carob Spcnec Cake 


202 A 

<‘a\scr«;Ic\ 


....(see 300 scries) 

(\\t nhrml 115. 117 

Cornmeal Mush 


405 

Cornmeal Spoonbrcad 


119 

Cornponc 


118 

Coffee Cake 


909 

Cup Cakes 


910 

^ - 

Drinks 


(see 500 scries) 

Gluttcn Bread 


109 

Griddle Cakes 


906. 701 

Millet Bariev Soya Muffins . 


905 B 

Honey Muffins 


91 JC 

Pic 


912 

Poo Corn Balls 


911 

Quick Raisin Nut Bread ... 


91 0B 

Rice Bread .. 


902, 903 

Rye Bread 

ft Iftftftlllftftftl 

901 

72 Hour Allergy Bread 

• • • • • •• 

900 

Scrapple 


(sec 800 scries) 

Soups 

Soya Cake - 

••••••.••••••a 

(see 800 scries) 

9 1 0 A 

Soya Muffins 


905 

Soya. Rice Bread 

a 0 a a a a 0 « i i t t i i 

904 

Waffles 

- - - 

IMl.tltlttMl 

704. 907. 908. 913 

HELPFUL HINTS 


914 

Sour Milk 


915 

Sifting 


1 6 

Skin Cleanser 


918 


C » incut Acri ok or Duma srowrs 




an 


J 
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BEST WAY TO MOLD A 
PERFECT LOAF OF BREAD 


MUFFINS 


WHEAT STICKS 


SELECTED HIGH PROTEIN WHEAT 
USED BY EL MOLINO MILLS 
CONTAINS THESE ESSENTIAL 
MINERALS AND VITAMINS: 


MINERALS 


VITAMINS: 



1. rh« inner pari o f llw wl.dc kernel 
called tb* ENDOSPERM, consists mostly 
ol il**<h and a email amovnl of pro- 
tein. the Endosperm contain* almotf 
no vifamini or mineral!. White floor 
i! made from thn part of the kernel, 
which i! low in fhoee nutrient! upon 
which we depend for our health. 

2. theie a»e the BRAN layer!, in wh«ch 
are found-* 

targe amount! of VITAMINS, 
large amount! of MINERALS (iron 
to make good red blood and 
phoeophorui for nerve! and bone*). 
PROTEINS of very good quality. 

3. the EMBRYO, or "wheat germ*', thie 
it the life giving part from which the 
wheat plant sprouts and le one of the 
richest known sources of B and E 
vifamini. It alio contain! valuable pro- 
tein! and fat. 


CALCIUM IODINE 

IRON FLUOR INK 

PHOSPHOROUS CHLORINE 
MAGNESIUM SODIUM 

POTASSIUM SILICON 

MANGANESE BORON 

COPPER BARIUM 

SULPHUR SILVER 

And Ollier I race Minerals 


IHIAMINE B-l 
RIBOFLAVIN B-2 or G 
MACIN 

PAN IOTHFNIC ACID 
PYKIDOXINE B 6 

BIO I IN or II 
INOSITOL 
FOLIC ACID 
CHOLINE 
VITAMIN E 
Plus at least four olher 
vitamin factors generally 
found in Bran and Wheat 
Germ. 


In white flour about cne-half of the fit ii loit. Thii fat hai a high 
food value, lince it contain! umaturafed fatty acid* and vitamin Bl. 
all of which are nutritionally very important. 







1. take each loaf separately 
and pren or toll into a flat 
oblong sheet. 

2. Take one long side and 
fold Vs of dough over and 
press with palm of hand to 
seal. 

3. fold the other long iide, 
overlapping the first and 
pren and leal os beforo. 

4 . From the end, fold Vs of 
dough over and preis and 
seal. 

5. Fold the other end over- 
lapping the first. 

6. Pres* again. 

7. Roll the sheet of dough 
lengthwise, liko a jelly roll, 
making a round compact 
loaf. Seal overlap. 

8. Place in greased loof pan 
with overlap underneath. 



Wheat Flour. 

If all directions are carefully followed, your bread should 
have good flavor, grain and texture, moisture, volume, odor, 
color and can l>c sliced without crumbling. 

As your individual technique improves you will find new 
variations lo delight yourself and your family. 

☆ ☆ ft 


Slow oven 250 to 500* F. 

Moderate 325 to 375* F. 

Hot 400 to 450* F. 

Very Hot 475* or more 

ft ft ft 

HEALTH BEGINS IN THE KITCHEN 

"Whenever anyone asks me how to build up the health 
of a growing child, a convalescent, or an invalid, how- 
to add more protein, calcium, iron or B vitamins to the 
diet, or simply how to have fun at cooking, my answer is, 
"Make your own breads." — Ailclle Davis. 

— From "Let's Cook It Right." 

ft ft ft 

Every detail is described in this proven method of baking 
delicious bread from El Molino Stone Ground 100% Whole 


WHOLE WHEAT BREAD 100 

using EL MOLINO Stone Ground 100% Whole 
Wheat Flour 

2 c milk 2 Tbs active dry yeast 

3 lbs oil or butter 5 Vi c unsifted whole wheat 

1 Tbs salt Hour 

Vi c honey (closer preferred) 

Heat milk to simmer. Drop oil. salt and honey into sim- 
mered milk and pour into large mixing bowl. Cool to 
LUKEWARM. 

Dissolve yeast in 16 c LUKEWARM water about 4 min. 
Clo hasten yeast action, sprinkle with l /s tsp sugar). Add 
dissolved yeast to mixture in bowl. 

Add 3 c flour. Stir 8 minutes with electric mixer at low 
speed: or. 300 strokes by hand. Add 2 c flour* and stir well. 

Turn on to floured board and knead until dough is 
smooth and clastic, kneading in more flour if necessary. 
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(Thorough kneading develops gluten which is essential to 
good texture and volume.) 

Place in oiled howl, cover with towel and let rise in a 
warm place until double in bulk. (80’ to 85* F. for about 
I hour) 

Knead down to original size, cover and let rise again. 

Knead down to original size, cut in half, shape into two 
loaves, place in oiled bread pans, cover with towel and let 
rise until dough begins to lift towel. 

Place to bake in 375* F. preheated oven for 45 minutes, or 
until golden brown. 

Remove from pans and place on wire rack to cool. 

If soft crust is desired, brush with cream or soft margarine. 

Volume of loaves is sacrificed if dough is allowed to rise 
too high in pans. Allow '/» of rise to take place in baking. 

Variations: 100A 

*1 to 2 cups of this flour may be replaced with: wheat 
germ, soya flour or meal, rye flour or meal, caroh powder, 
cooked cereals, scotch oatmeal, potato flour, corn llour or 
meal, or unbleached hard white flour, etc 

Remember this rule: 100B 

The success of adding desired wheat germ, cracked grains, 
soya flour, sprouts, etc., to breads lies in an important rule: 

Develop the gluten in the wheat flour by mixing 

thoroughly before adding the other desired grains 

Only WHEAT contains any appreciable amount of gluten 
Gluten is necessary for an even rise and a desirable texture, 
grain, volume, etc Gluten in the wheat is carrying the "load" 
of the other additions — so develop the gluten first. 

In cases wheic quite a little wheat flour is replaced with 
other desired ingiedicnls. add a little pure Gluten Flour at 
the first mixing This helps to "carry the load” which you 
intend to add later. 

Sometimes it is best to punch down only tmcc before shaping 
the dough for the pans 

Moist additions such as. Sprouts, Cooked or soaked grains 
may be added at the time of the final kneading just before 
shaping for the pans 

Variations: 100C 

Replace 2 lbs per c flour with Soya Flour, using slightly 
more liquid. Increases keeping qualities of the bread. 

More Soya Flour can be used in place of wheat flour by 
replacing additional wheat flour with Gluten Flour. Various 
ratios may be used successfully. Try 3W c Whole Wheat I lour 
or Unbleached White Flour, or. a mixture of both: I Vi c 
Soya Flour and Vt c Gluten Flour. 

Replace I to 3 c flour with about the same amount of 
any combination of the following products: Brown Rice Flour. 

Rico Bran, Rice Polish. Corn Meal oi Flour. Soya Flour 
or Soya Meal or Wheat Grits. Barley Flour. Scotch Oatmeal. 
Flaxseed Meal. Sunflower Seed Meal. Millet Meal. Potato 
Flour. Carob Powder. Muffin Mix 

For a “crunchy” texture, mix in a few lbs: Cracked Wheat. 

Rye Grits or Soya Grits. For softer bits, pour boiling water 
over grits and lei stand an hour or so. 

Sprinkle board with Hulled Sesame Seed and roll dough 
in seed bcfoic placing dough in pans. 

Replace 1 to 3 c flour with left-over cooked cereals. 

Replace I c flour with I c Bran, or Wheat Germ and 
Middlings adding a few raisins or chopped nut meats. 

Aflcr the first rise, knead in a cup of sprouted Wheat or 
sprouted Alfalfa Seed which has been run thru a meat grinder. 

100D 
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RYE BREAD: Replace about 2 c flour with 2 c Rye Flour 
or part R>c Meal, adding 2 or 3 Tbs caraway seeds; or. 1 tsp 
anise seeds. Dark or blackstrap molasses may be used, instead 
of honey. 


BREAD BAKING HINTS 100E 

Before dissolving yeast in lukewarm water, test temperature 
by dipping your baie elbow. 90* to 115* F. temperature is 
desirable If yeast action begins within a few minutes it is fit 
to use. Dissolve thoroughly. 

'‘east in cakes must be fresh. Packaged live, dry granulated 
yeast is more dependable. I I Molino yeast assures baking 
success. 

Always bale bread in an oven that has been pre heated at 
least 5 minutes before placing bread inside. 

To obtain a more even rise in loaf, place dough in pans 
so that ends snugly touch ends of pan. 

During dry weather, lightly sprinkle towel covering rising 
dough with lukewarm water. 

If stirring mixture by hand, the longer you stir the dough 
the more you develop the gluten in the flour and the more 
elastic it will become and the lighter the bread will be. 

Broth dough in pans with beaten egg or milk before sprink- 
ling with Hulled Sesame Seeds, Cracked Wheat, Rye Grits or 
Wheat Germ. 

Before kneading dough, gicase or flour hands well to avoid 
sticking. 

PEPTIC UI.CER & COLITIS sufferers in some cases believe 
that finely ground bran such as appears in medium stone 
ground whole wheat flour is an irritant. 

Bran is nature's protective covering and is naturally some- 
what water repellent. To provide you with all the rich minerals 
of the wlw.it bran we finely grind all the bran in with the 
flour. Naturally a flour can't be truly 100% without this im- 
portant part of "Nature’s complete package". 

Here is an excellent remedy . . . just soften the bran. Soften- 
ing of the bran may be accomplished simply by allowing the 
we’ bread mixture (except for the yeast) to stand overnight. 
Keep the dough mixture wet and do your dusting with un- 
bleached white flour instead of with whole wheat flour. 

DRY AND CRUMBLY BREAD problems can be over- 
come with the above method and your dough will be more 
elastic resulting in bicad of better texture and more volume 
through a more complete development of the gluten. 

Tip: For an easily cooked cereal where bran is thoroughly 
softened, try #404. 


CORNELL TRIPLE RICH BREAD 101 

FAMILY RECIPE 

(Also callrd Cornell Bread and High Protein Bread) 
This makes 3 loaves 

PLACE in a large bowl, and LET STAND for five minutes. 
3 c warm water (85° F.) 

2 packages of yeast (compressed or dry active) 

2 T bs brown sugar 

In the meantime, MEASURE and SIFT together: 

6 c sifted unbleached enriched bread flour (containing wheat 
germ or add 3 Tbs wheat germ with the flour) 

Vi c stirred full fat soya flour 

'-4 c non-fat dry milk solids (dry skim milk) 


Variations: 



THE SURVIVOR Vol. 6 


2416 


THE SURVIVOR Vol. 6 


STIR the yeast mixture and ADD while stirring: 

4 tsp salt 

Half the flour mixture 

BEAT vigorously (about 75 strokes or 2 minutes with elec- 
tric mixer. ADD: 

2 Tbs oil and remainder of flour mix. 

STIR flour in thoroughly, and when all is incorporated turn 
dough out on floured board, using one cup more flour if 
needed. Knead vigorously, about 5 minutes until the dough is 
smooth and elastic. Place in a greased bowl, grease lop of 
dough lightly and cover bowl. l et rise in a warm place. 80 to 
85° F. until nearly double in size, about 45 minutes. 

F'UNCH dough down, fold over edges and turn upside down 
in bowl to lise another 20 minutes. 

TURN onto board, and diside dough into three portions. 
Fold each in to the center to make smooth tight balls. Cover 
with a cloth and let stand 10 minutes on the board. 

SHAPE, into 3 loaves, or 2 loaves and a pan of rolls. Place 
in greased tins. I.oaf tins should be about 3Vi x 7 ' : inches 
in size. l et rise in tins until dough is double in size, about 45 
minutes. 

HAKE in a moderate oven. <50° F., for about 50 minutes. 
If the loaves begin to brown in 15 or 20 minutes, reduce the 
temperature to 325° F. 

REMOVE the bread from the pans and put on a rack or 
cloth to cool, Brush with melted butler if desired. 

i he amount <>: lime needed t«'i yeast dough •<» rise depends 
a great deal on the temperature. On a cool day. more time 
mil be needed than we have indicated in tha recipe, in bread- 
making, practice makes perfect. 

You can make other "Triple Rich" baked products, such 
cake-, and cookies containing better quality protein, more min- 
ernls and vitamins with your own favorite recipes Hie only 
change needed is to put I lbs of soya flour. I lbs of dry- 
milk and I tsp of wheat germ in the bottom of the cup when 
you measure each cup ol Hour and there you are! 

NOTE: 

i i Molino offers Unbleached White Flour, milled from 
hard, hi protein wheat which results in excellent results when 
baking yeast doughs. 

This flour may also be used lor pastries req '«*ftcr 
wheats just by sifting several times to lighten the texture. 

Enrich with the desired amount of wheat germ. (2'o of 
KIO'To wheat consists of wheat germ. Replacement of this 
amount restores to white flour the germ removed in the re- 
fining of the wheat.) 

SESAME BREAD 101A 

2 Tablespoons sesame 1 > cup butter 

seed '/> cup finely chopped parsley 

I large loaf French bread Va cup finely chopped chives 

Slice bread lengthwise. Combine butter, parsley and chives 
and spread on cut surfaces of bread. Sprinkle with sesame 
seed and bake in a moderate oven (350*) for 20 minutes or 
until loaf is crisp. Serves 6. 


water. Add both bowls containing liquids to very large bowl 
of dry mix. Mix well and then gradually stir in 2 cupsful of 
dty mixture which was removed. (This enables you to stir 
more easily and more completely develop the gluten in the 
wheal.) 

Cover bowl with tea towel and let rise until doubled in vol- 
.me. Siir down and turn on to floured board and knead until 
.hxi.: smooth and elastic — kneading in more flour if 

necessary. Knead in glazed, chopped fruits, raisins, walnut 
meals, sunflower seed in whatever amounts preferred. The 
more fruit. the richer and sweeter the bread. When fruit is 
well distributed through the dough, cover and lei stand on 
board until almost double. Punch down and form into six long 
slender leaves Plaec on cookie sheets and allow to rise again 
until almost double. Bake at 350* F. in preheated oven for 
about m minutes, or until well browned. Place on wire rack 
to cool. (If soft crust is desired, brush with cream or soft 
margarine.) 

(This recipe (without the fruit and nuts) is a good basic 
'lough for any kind of coffee cake, raised doughnuts, cinnamon 
or orange rolls. Giatcd lemon or orange peel may be added 
for extra flavor. 

I OR EASTER STOEEEN — omit fruits and nuts and add 
4 I l?s. anise seed. 


DUTCH RYE BREAD (BRICKS) 

4 c Rye Meal 2 Tbs Oil 

(Pumpernickel) 1 Vi tsp salt 

c Wheat Grits 3 Vi c boiling water 

2 Tin Honey V* c Bran 
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Method: Mix all ingredients in a mixing bowl. Cover, and 
let stand overnight (room temperature). 

I lie following morning, shape loaf and roll in bran (or wheat 
germ, flaxseed meal, etc.) 

B.ikc in covered pan for 4 hours in slow oven -200* F. 
PI. ice anotlvcr pan of hot water in oven to keep oven moist. 
Altei cooling, wrap m towel and keep in refrigerator to pre- 
vent drying or moulding. 


SWEDISH UMPE 



(Slightly Sweet rye bread) — Mrs. II. K. Carter 


C water 
c molasses 
lt*s caraway seed 
Tbs oil 

tsp chopped orange peel; 
or I tsp anise seed 


1 Tbs active dry yeast 

fi c whole wheat flour 

2 tsp salt 

4 c rye flour 

(approximately) 
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Boil together in large kettle for three minutes: water, mo- 
! caraway seed, oil and chopped orange peel (or anise 
seed) Cool to LUKEWARM. Add yeast to dissolve. Add 
6 c whole wheat flour to make a soft dough. 

I ,-t rise in warm place for I Vi hours. Add salt and about 
4 c rye flour kneading in to make a stiff dough. 

I ■vt rive again for 2 hours. Knead slightly and shape into 3 
loaves and place in oiled bread pans. 

Let rise in pans Vi hour and bake at 350’ F. for 45 minutes 


WHOLE WHEAT SOYA BREAD 107 


CHRISTMAS (or EASTER) STOLLEN 101 B 

using EL MOLINO STONE GROUND WHOLE WHEAT 

BREAD MIX 


3 lbs Bread Mix 

(includes 3 pks. 
dry yeast) 

I c powdered skint milk 
6 eggs 


Vi c honey 
I c vegetable oil 
Plus amount to suit taste: 
glazed, chopped mixed fruits, 
raisins, walnut meats. lightly- 
toasted hulled Sunflower 
seeds. 


Dissolve 3 pkgs. yeast with Vi c lukewarm water in small 
bowl (keep warm). In very large bowl combine 3 lb. bag 
Bread Mix with I c powdered skim milk, remove 2 cupsful. 
In another bowl beat eggs, add honey, oil and 2 c lukewarm 


Sponge Method 

I Tbs active dry yeast V» c Whole Wheat Flour 

Vi c lukewarm water 

Sponge: Soften yeast in water, add flour to make soft bat- 
ter. let rise Vi hour until light. 

Vi c oil 2 Vi tsp salt 

Vi honey (or brown sugar) 2 c lukewarm water 
Pour the warm water over oil. add other ingredients, then 
add to the sponge and beat at low speed with electric mixer. 
IVi c Unbleached White 4 to 5 c Whole Wheat 
Flour Flour 

Vi c Soya Flour 

Sift together and add to above using electric mixer until Vi 
the flour has been added. Work in the rest of the flour, turn 
out onto floured board and knead well. 
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When dough is smooth and elastic, place in oiled bowl. let 
stand in a warm place until double in bulk. 

Punch down, and put in pans to rise. Bake at 350’ F. for 
about 45 minutes. 

When the recipe is doubled, you will get five 1% i loaves. 
Cool on wire racks and place a few loaves in wax bags and 
freeze. 


Put the yeast to soak in two additional Tbs of warm water. 
When softened add rest of water and salt. Add the flour and 
knead thoroughly for 10 to 15 minutes. Mold. Let rise at 
room temperature until doubled in bulk. Hake in moderate 
oven (350 F.) to I hour. Makes a pound loaf. One 30 
grain slice provides: Protein 6.5 grams; Fat none; Carbohy- 
drates 7.5 grams; 56 Calorics. 


SOYA BREAD 


107A 


Mrs. Morton Churchill 


4'A c Unbleached White 
Flour 

1/ c Soya Flour 
% c Dry Skim Milk 
2 tsp dark brown sugar 


3 tsp salt 

2 Tbs active dry yeast 

2 c warm water 

2 eggs 
6 Tbs oil 


Sift unbleached white flour and soya flour together, tesifr 
with skint milk, sugar and salt. Dissolve yeast in v* c warm 
water. When dissolved add 2 c warm water, lightly beaten 
eggs and oil. Add to dry ingredients and mix thoroughly Turn 
out on floured board and knead well and then let dough rest 
15 minutes. Knead for HI or I* minutes, mold into two loaves 
and put in well greased pans and let rise until almost double 
in bulk. Bake in pre heated oven 375 degrees for 35 minutes. 

T his same recipe will make 36 rolls and I loaf of bread if 
desired. 


WHOLE WHEAT GLUTEN BREAD 108 

Kitchen tested for perfect LO Calorie bread in 2'i hours 
Hi-Protcin — Lo-Starch 


2 Tbs El Molino Active, 
dry yeast (or 2 yeast 
cakes) 

V c honey (clover pre- 
ferred ) 

6 c unsifted whole wheat 
flour 


2 c gluten flour 
I qt. water, or potato 
water #108A 
V* c oil 
I Tbs salt 

I Tbs brewers yeast 

(optional) 


In a large mixing bowl, dissolve yeast in I qt lukewarm 
water and honey. Stir yeast until dissolved. Add 4V: c whole 
wheat flour and I c gluten flour. Mix well, cover with a sheet 
cf waxed paper and a towel and place in warm place to rise. 


When double in size, stir in oil. salt, (brewers yeast). I c 
gluten flour and about i 1 .• c whole l flour -- enough :<> 
make a firm dough Knead about 10 minutes on well floured 
board, place in bowl, cover and let rise until double in size 
again. 


Return to well-floured board, lightly work down and shape 
into 2 large, or 3 small loaves. Bake at 350* F. for I hour. 


POTATO WATER 108A 

In place of using freshly cooked mashed pdatocs wc suggest 
potato flour which is quickly made and always uniform: 

Use 1 part potato flour to 4 or more parts of milk. 

Use a beater to make a smooth consistency. 


OATMEAL SUNFLOWER GLUTEN BREAD 110 

Ethel B. Spear 

2 c rolled oats 1 c raisins 

Vi tsp salt Va c Hulled Sunflower Seeds 

2 Tbs active dry yeast Vi c gluten flour 
Vi c molasses 5 c Unbleached White 

I Tbs butter or oil Flour (about) 

Pour 2 c boiling water over rolled oats and salt and let stand 
for one hour. Dissolve yeast in Va c lukewarm water and add 
to scalded oats. Add remaining ingredients and knead in enough 
Hour to make a smooth, clastic dough. Let rise to double in 
bulk — knead down and let tise again until double in bulk. 
Knead down again, shape into loaves, place in oiled bread 
pails. Cover with cloth and let tise until it begins to lift cloth. 
Bake in pre heated oven at 350* F. for about 1 hour until done. 


BANANA NUT BREAD 


111 


Another prize winner by — Christine Jakubccy 


Vi c oil 

I c brown sugar 

3 eggs 

I tsp salt 
V> c milk 

4 ripe bananas 


2 c Whole Wheat Flour, 

or Pastry Whole Wheat 
Flour 

I tsp soda 

I tsp vanilla 

1 c chopped nuts (coarse) 


Cream sugar and oil. add eggs and bananas. Sift dry ingre- 
dients together and stir into banana mixture adding alternately 
with milk and about 3 Tbs cold water. Add vanilla and nuts. 
Bake at 350* F. for I hour. 


POTATO BREAD AND ROLLS 112 

1V5 c milk (lukewarm) I Tbs active dry yeast 

Dissolve veast in lukewarm milk. 

Then add: 

1 Tbs salt 1 Tbs sugar 

1 Tin oil 
Then add: 

4 c Unbleached White V* c Potato Flour 

Flour or Whole Wheat 
Flour 

Blend Uvgclhcr and mix into smooth dough. Let rise about 

2 hours, then fold dough over. Let rise 15 minutes the second 

time. The now ready to be made into loaves, or rolls. 

Bake at 375-400* F. about 35 minutes. 


BUTTER HORN ROLLS 


Christine Jakubccy 


1 Tbs active dry yeast 
1 Va tsp salt 

4' > c whole wheat flour 
(approximately) 


Vi c oil 

Va c brown sugar 
3 eggs (well-beaten) 
1 Va c milk 
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Soften yeast in lukewarm milk, add salt. oil. sugar, and eggs. 
Slowly add flour, beating thoroughly. 


This practical and inexpensive method is used to condition 
doughs and improve the flavor of baked goods. 

LO-CALORIE GLUTEN BREAD 109 

By using Gluten Flour for your baked products you can cut 
down your intake of starch calories considerably. Gluten flour 
is government standard (not less than 40 per ccn; protein nor 
more than 4*1 per cent starch). You will find the following 
recipe easy to prepare and really palatable. 

Vi tsp Salt 

1 Tbs active dry yeast 


Knead until elastic and let rise twice before making rolls. 
Roll dough out to a circle of 12 inches (in diameter) and 
'1 - id melted butter over dough. Cut in 16 pic-shaped pieces 
and roll up. Let rise until double in size and bake at 400* 
F. for 15 to 18 minutes. 

PARKER HOUSE ROLLS 114 

La Ree McCauley 

c warm milk 6 Tbs butter or oil 

egg Va c honey or brown sugar 

I Tbs active dry yeast 1 Tbs salt 


1 c Water 
2 Vs c Gluten Flour 
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dissolved in LUKE- 2 c whole wheal flour 
WARM water 


Add ingredients to 2 c whole wheat flour. Beat well ami add 
enough more flour to make soft dough. Knead well. 

Roll the dough about I inch thick and cut with a hiscud 
cutter. Over half the round spread- melted butter and fold over 
the other half. Cover and let rise in warm place until double 
in bulk. Bake at 400’ for about 15 to 20 minutes. Makes 18 
rolls. 


OLD TIME CORN BREAD 


115 


Wa c corn meal I tsp salt 

Va c unbleached while I egg 

flour” I c sweet milk 

3 tsp baking powder V* C oil 

Sift together all dry ingredients. Add beaten egg. milk and 
cil. Stir just enough to n Pour into grc.i n. Bake 

at 400° E. 30 minutes. 


Variation: 

Replace sweet milk with buttermilk or sour milk using 2 tsp 
baking powder and I tsp soda. 

"It is not necessary to use flour to prevent crumbling, since 
HI Molino 100% Stone Ground corn meal contains all the corn 
germ and corn flour. White flour may be replaced with coin 
meal if desired. 


"SWELL" CORN BREAD 115B 

Mother Vandcrcook 

Wi c El Molino Corn Meal 3 Tbs oil 
Vi isp soda 2 beaten eggs 

I tsp salt 2 c buttermilk 

Combine dry ingredients. Add beaten egg and oil to butter- 
milk. Stir in dry ingredients and heat to a smooth batter. 
Bake in well-oiled pan (9x9*) and bake min. .it 400*. 


CORN BREAD 


116 


a la Mrs. W. M. Corrigan 
Group 2 


2 eggs 
Hi c buttermilk 
2 Tbs brown sugar 
Vx c oil or bacon 
drippings 


Group I 

I c Coin Meal 

1 c Unbleached White 
Flour 

Vi c Wheat Germ 

2 Tbs Rice Polish 

I tsp salt 

-Vi tsp soda 

I tsp baking powder 

Mix all ingredients in group I in bowl with a fork. 

Add beaten egg to buttermilk and sugar and add to group I. 
Mix until smooth and add oil. Bake in well greased pan 8x8x2 
inches at 425’ F : . for 30 to 35 minutes. 


CARROT CORN BREAD 117 

Ida Mac Henderson 

1 c corn meal I tsp salt 

I c grated carrots 2 Tbs oil 

I Tbs brown sugar 2 eggs 

Mix thoroughly in mixing bowl: corn meal, carrots, oil. 
sugar and salt. Stir in 34 c boiling water. 

Add 2 Tbs cold water to 2 egg \olks and beat until thick 
and add to mixture above. Fold in stiffly beaten egg whites. 
I’mir into a warm, oiled pan and bake at 400’ F. for 25 min- 
utes or until done. 


ARKANSAS CORN PONE 118 

I c sour milk I Tbs brown sugar 

1 c Stone Ground Coin Meal I scant tsp salt 

2 eggs I scant tsp soda 

I Tbs oil 

Stir and beat until thoroughly mixed Pour into sizzling hot 
pan. well greased. Bake 15 minutes at 450* F. Then 30 
minutes at 30(1° F. 


SOUTHERN SPOON BREAD 119 

4 c milk I tsp salt 


I c Stone Ground Corn Meal 2 l bs brown sugar 
3 eggs I Tbs melted butter or oil 

Brin.; milk to boiling point, add corn meal. Let cool 10 min- 
utes. Beat egg yolks and add salt, sugar and moiled butter. 
Add this to mixture. Fold in stiffly beaten egg whites. Bake 
in greased baking dish at 350' F. for 30 minutes. 

You haven't eaten muffins, hot cakes or waffles 
until you've tried 

DELICIOUS QUICK MUFFINS 120 

I Tbs oil 1 c Buttermilk (or milk) 

I egg I'/i c Muffin Mix 

Beat cj thoroughly. Stir in 'A c Muffin Mix and oil. Add 
remaining Muffin Mix and milk alternately. Mix well. A 
thick batter assures dry texture. Bake in well-greased muffin 
tin at 375“ F.. 30 to 40 minutes. Dates, nuts or raisins may 
be added if desired. Yields 6-8 muffins. 

HOT CAKES AND WAFFLES 121 

Mix Mine as for Muffins using slightly less milk. Make 
thick batter and spoon on to medium hot griddle. For best 
results, make small holeakes (3 to 4 inches across). 


WHOLE WHEAT MUFFINS 

Im c Whole Wheat Flour 
2' « tsp Baking Powder 
3 lbs brown sugar 
I tsp salt 


122 

I egg. beaten 
Wi c sweet milk 
4 Tbs oil 


Mix together the whole wheat flour, brown sugar, baking 
powder and sail. Beat egg until light, add milk and cil. Toss 
in the whole wheat flour mixture and stir quickly just enough 
to dampen the flour. Let stand a lew minutes until mixture 
thickens, then drop by spoonfuls into muffin tins and bake 
425* F. 2o to 25 minutes. 

Hulled Scasamc Seed. Hulled Sunflower Seed, raisins or mils 
may IK added to the mixture or sprinkled on lop of muffins 
l e fore placing in oven. A small spoonful of jam or jelly may 
also Ik placed on each muffin. 


WHEAT GERM MUFFINS 123 

Without baking powder 
Ethel B. Spear 

I ' -• c milk I 'A c Whole Wheat Flour 

'A c oil I c Wheat Germ 

tsp salt 2 eggs 

I tsp brown sugar 

Separate eggs. Beat sulks and add salt, sugar and oil. Stir 
in milk adding flour and wheat germ. Fold in stiffly beaten 
c :: whites. Bake in hot. well oiled gem pans at 350° F. for 
about 40 minutes. 


WHEAT GERM MUFFINS 



1 

c Wheat Germ 

1 

c Whole Wheat Flour 

4 

lbs brown sugar 

y* 

tsp salt 

1 

egg 

i 

c milk 

4 

tsp baking powJer 

2 

'l bs oil 


Mi\ milk and well beaten egg in bowl. Add wheat germ, 
let mixture stand a minute or so. until wheat germ absorbs 
e moist • Si ft m i lour , salt, baking powder, sugar. Mix 
well. Add oil. and stir. Half-fill greased muffin tins. Bake 
in pre heated oven at 400' F. for 20 to 25 minutes. 


BRAN MUFFINS 

I c El Molino Whole 
Wheat Pastry Flour 
I c El Molino Bran 
Flakes 

4 tsp Baking Powder 


125 

Vi tsp Salt 
3 Tbs Honey 

3 Tbs Oil 

1 Ese 
1 c Milk 


Sift, then measure flour; add baking powder, salt and Bran 
i • cv Beal eg;:. add honey, oil and milk. Stir in dry mgredi- 
-m>. '-'mg only enough lo mix. f ill greased muffin tins Vi 
hdl. Bake .it :25 dogiees for 15 minutes (For variation a cup 
of raisins may be added.) 
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RICE AND WHEAT FLOUR BISCUITS 126 

V: c Pastry Whole Wheat I Tbs butter 

Flour I Tbs oil 

Vi Brown Rice Flour I tsp honey 

•li tsp salt 1 > c plus 2 Tbs milk 

1 tsp baking powder 

Sin the dry ingredients together, and cut in the butter, add 
oil. Make a very soft dough with the milk and honey anil form 
into biscuit'. Bake on a greased cookie sheet in a scry hot 
oven. *175 ‘ F. for 15 to 18 minutes. 

SUNFLOWER BISCUITS 127 

Vi c Hulled Sunflower I'i tsp baking powder 

Seed Meal ' i tsp sail 

Vi c Pastry Whole 3 Tbs oil 

Wheat Flour 1 i c milk (about) 

.Measure and sift the dry ingredients. Add oil ami enough 
milk to make soft but firm dough. Prop from a spoon onto a 
greased, floured pan and bake at 375 1 F about 12 minutes. 

Hulled Sunflower Seed Meal mixes to advantage with flour 
in most all bakings, a characteristic of it is its quick baking, 
and hi soup, it needs only just heating 

WHEAT AND DRY SKIM MILK BISCUITS 128 

2 c Whole Wheat Pastry I tsp salt 

Flour or Whole Wheat 1 2 c dry skim milk 
Flour 1 • c oil 

4 tsp baking powder 

Sift all dry iiigicdiems together iwk ! < ombinc oil and % 
c water and add to dry ingredients. Mix as linlc as possible 
Turn out onto lightly floured board. Pal out to • inch thick 
ness and cut with floured cutter. Bake at 100 I about 1 4 
minutes. 


WHEAT STICKS 

Nellie 

I c Unbleached While 
Flour 

3 c Whole Wheat Hour 
I c Graham Flour 
I c Wheat Germ 


129 

James 

2 hearing Tbs Soya Flour 
Vi e brown .sugar or honey 
•'* c oil 
I tsp salt 

I c cocoanut (optional) 


Mix dry ingredients with enough water to make a very stiff 
dough (about 114 c). 

Work in oil as for a pic crust. Add water to make a very 
stiff dough ami knead until smooth Roll lo about I ■ inch in 
thickness, cut in sticks and bake in moderate oven until brown 
(turn if necessary for even color). 


WHOLE WHEAT STICKS 130 

Mary Alexander 

8 c <2 lbs.) W. W. Flour I VS c salad oil 

2 tsp salt W* c water 

'A to Vs c sugar Brown 

Mix dry ingredients in large howl. Put oil in another bowl, 
add water slowly, beating with rotary beater till mixture is 
creamy. Mix dry ingredients and oil mixture and knead s-.-vcr.il 
minutes like yeast bread. Divide into several portions, roll into 
long rolls, flatten with rolling pin and cut in sticks. Bake in 
moderate oven until brown. 


SUMMER SWEDISH RYE BREAD 


3 c unbleached white 
flour 

3 c rye flour 

2 Tbs active dry yeast 
I Vi c water 

3 tbs dark brown sugar 


131 

2 Tbs molasses 
14 c oil 

2 Tbs grated orange peel 
2 Vi tsp salt 
2 tsp caraway seed 

I tsp anise seed 


Dissolve yeast in warm water, stir in brown sugar, molasses 
and rye flour, beat until smooth. Cover tightly and let rise in 
warm place until doubled in bulk. Stir in cil. orange peel and 
seeds, mix well. Gradually add 2 ' ; c of the unbleached white 
flour, beating vigorously. Cover and let set for 10 minutes. 
Sprinkle remaining V* c of flour on board and knead it in. 
Leave on board, cover with towel and let rise again until 


doubled. Shape into loaf, put into well greased bread pan. 
let rise until dough is slightly rounded above pan. Bake for 
about 45 minutes in 375* oven. This recipe makes one large 
loaf or two small ones. 

CHEESE & ONION BREAD 132 

El Molino 

of STONE GROUND WHOLE WHEAT 
BREAD MIX 
or 

UNBLEACHED WHITE BREAD MIX 
I lb. Cheese (grated) 

Li oz. Onion Powder 

133 

El Molino 

of STONE GROUND WHOLE WHEAT 
BREAD MIX 

UNBLEACHED WHITE BREAD MIX 
V* oz. Caraway 
V* oz. Nutmeg 
Vi oz. Sage 
Follow directions with hag. 

WHOLE WHEAT CRACKERS 134 

2 c El Molino Stcnc 214 Isp. Seasoned Vegetable 
Ground 100% Whole Salt 

Wheat Flour 5 Tbs Soy Oil 

V* c Water 

Combine . flour and salt Add oil and mix thoroughly. Stir 
in water, mixing well. Roll very thin on floured board. 
Spi mkle with Sesame Seeds, rolling seed in lightly. Bake at 
425 Degrees for 8 10 minutes. 

Gluten Sesame Thins (Crackers) 

(See Gluten Section #614) 


ANNE'S HEALTH BREAD 135 



Anne 

Mitchell 


Tbs Active dry yeast 

V* c Honey 

1 

c Rolled Oats 

1 c Wheat germ 

■> 

isp salt 

Vi C Flaxseed meal 

% 

lbs oil (safflower 

3 c Whole Wheat Flour 


seed or soy) 

2 VS c Unbleached While Flour 

1 

c Raisins 

Vi c Chopped Almonds 


c Bran flakes 

(optional) 


i c Molasses 



Soften yeast in *4 cup warm water. 

Mix bran flakes, oats, salt, oil, raisins in 2V* cups boiling 
water Cool it* lukewarm. 

Stir m softened yeast, honey and molasses. Stir in wheat 
genu, flax'ccd meal, nuts (optional), and whole wheat flour. 

Add enough unbleached white flour to make a smooth 
dough. Amount varies. 

Knead four or five minutes, adding unbleached white flour 
as needed. 

Place in bowl and grease top of dough. 

Cover and let rise in warm place until double (about one 
hour)- Punch down; divide dough in half. Place in 2 greased 
914x5x3" loaf pans. 

I et rise until double, about 45 minutes. 

Bake at 350* for 55 lo 60 minutes. 

How lo mako your favorilo rocipes more nutritious 

Anne Mihaylo 

WHOLE WHEAT CHIFFON CAKE 2C0 


2 Li 

before 

CHIFFON CAKE 
c flour 


after 

WHOLE WHEAT 
CHIFFON CAKE 

O) 

1L4 

c sugar 

2L4 

Whole Wheat Pastry 

3 

tsp baking powder 


Flour 

1 

tsp salt 

I 

c brown sugar 

L4 

c oil 

V 

c powdered skim milk 

8 

unbeaten egg yolks 

3 

tsp baking powder 

V* 

c cold water 


(double acting) 

2 

tsp vanilla 

1 

tsp salt 


To a 3 lb. bag 
add: 

HERB BREAD 

To a 3 lb. bag 

add: 
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grated rind of 2 lemons 
i egg whites 
Vi tsp cream of tartar 


(2) 

Vi coil 
8 egg yolks 
la e skim milk or orange 
juice 

2 tsp vanilla 

grated rind of 2 lemons 
tor oranges) 

<J) 

8 egg whites 
Vi tsp cream of tartar 

( l ) the cake is mixed in the standard way. Sift all dry in- 
gredients together. (2) Add second group of ingredients and 
heal until smooth. ( 3 ) Fold in beaten egg whiles last and put 
in large tube pan. Bake at 350’ F. for 1 hour. Makes a large 
cake. 

Variations: 200A 

Replace 1 c Whole Wheat Pastry Flour with I C Carol* 
Powder. Or. replace I c Whole Wheat Pastry Floor with 1 c Pi 
Molino Muffin Mix. 

Replace white flour in recipe with an equal amount ot 
Pastry Whole Wheat Flour. 

Replace white sugar with dark brown sugar; or. with same 
amount of honey using slightly less liquid. 

Replace about Vi c sugar with Vi c powdered skim milk 

In any recipe calling for chocolate, replace with Carol* Pow- 
der; also, replace about Vi of the flour with Carob I owder. 

Orated lemon rind adds flavoi <•' cakes with < atob Powder. 

Replace Vi to I c flour with any of the following: Wheat 
Germ Flour. Wheat Germ. Soya Flour. Brown Rice Flour. 
Hulled Sunflower Seed Meal. PI Molino Muffin Mix. K*ce 
Polishing. Rice Bran, etc. 

In all kinds of Carob Powder cakes and spice cakes the re 
placement of 5 % of the wheat flour with Potato Flour greatly 
improves the taste and texture of the cakes and keeps the cuts 
from becoming dry. Soya Flour has the same effect. 
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mixture alternately with applesauce. Beat well. Turn into 
greased 12* x 8" pan and bake at 350 F. 40-45 minutes. 


CHAMPION FRUIT CAKE 

3 times a FIRST PRIZE WINNER at Fairs 
Christine Jakubecy 

This recipe Is as good the next day . . . 

as it is months away. 


201 


Vi c figs 

5 lbs butter or margarine 


I c raisins 

1 c dates 

2 c brown sugar 

Combine with 2 c boiling water and let simmer over low 
fire ten minutes. Cool. 

2 tsp cinnamon 3 c Whole Wheat Flour 

I tsp cloves or Pastry Whole Wheat 

1 tsp soda Flour 

I tsp salt 

Sift all dry ingredients with flour 3 times. 

Add: 

I c chopped pecans l Vi c mixed candied fruit 

I c chopped walnuts Vi c candied cherries 

Combine with cooled first mixture Stir well. Place in pan 
which has l*ccn well greased and lined with greased paper. 
Decorate top with candied pineapple slices, cherries, shelled 
nuts, blanched almonds, etc. Bake at 300* for 2 hours or until 
done. Makes a 4 Vi pound fruit cake. For smaller fruit cakes 
bake about I hour and 20 minutes. Will stay moist a long time 
covered with a damp cloth 


SOYA - APPLESAUCE 


201 B 

Vi c El Molino Wheat Germ 


I Vi c El Molino Pastry 
Whole Wheat Flour 
>.<i c El Molino Soya Flour 
Vi c Powdered Skim Milk 

4 tsp Baking Powder 

1 tsp Salt 

2 tsp Cinnamon 

Sift dry ingredients except wheat germ: Cream sugar, oil and 
eggs. Mix dry ingredients with wheat germ and add to creamed 


l c Dark Brown Sugar 
Vi cOil 
4 Eggs 
V* c Applesauce 
1 c Raisins 


WHOLE WHEAT SPONGE CAKE 

(egg leavened) 
Mary Alexander 


202 


I Vi c Pastry Whole Wheat 
flour 

V/* tsp lemon flavoring 
V i tsp salt 


4 eggs separated 

(room temperature) 

Vi c cold water 
Vi coil 

i c brown sugar 
Beat egg yolks adding the cold water in about three dashes, 
also salt. Beat until light and stiff. Add sifted sugar gradually, 
then oil and flavoring. Fold in sifted flour, then the stiffly 
beaten egg whites. 

Hake in an unoiled tube pan 250* F. for 15-20 minutes or 
until cake has risen, then increase heat to 350* F. to finish 
baking. Invert to cool. 

I his cake may be varied by using nuts, or fruits in it. It 
may be baked in a tube, layer, loaf or gem pans. 

CAROB SPONGE CAKE 202A 

Mr*. Jean Cross 
8 large eggs (separated) 

I c CAROB POWDER 

V « tsp oil of peppermint 

Beat whites of eggs until stiff. Flavor to taste with oil of 
peppermint. Beat yolks and fold into the whiles. Fold in sifted 
CAROB POWDER. Bake at 300* for 45 minutes. Caution: 
Do not exceed recommended baking temperature. 

Finely chopped or slivered nuts may be added. 


WHOLE WHEAT SPICE CAKE 


202B 


2 Vi c. Whole Wheat Flour 

3 tsp baking powder 
V* tsp soda 

VS tsp salt 
I tsp cinnamon 


Vi c powdered skim milk 
Vi c vegetable oil 
1 c dark brown sugar 
4 eggs 
1 c buttermilk 


Sift dry ingredients into bowl, make a well, add oil. eggs, 
buttermilk and stir until well mixed. Bake in long loaf pan at 
3*0* F. about 45 minutes or until cake shrinks away from 
sides of pan. 


FLUFFY FROSTING 


202C 


Vi c boiling water 
1 tsp vanilla (optional) 


I c dark brown sugar 
I egg white 
Vi tsp cream of tartar 
Mix sugar, egg white and cream of tartar together in bowl, 
add boiling water and beat vigorously until frosting stands in 
peaks. Spread on cooled cake. 


SPICY BANANA SOY BARS 


202D 


Anne Mihaylo 

3 tsp baking powder I c chopped walnuts 

1 c Whole Wheat Pastry Vi tsp nutmeg 
Flour 2 large eggs 

I c soya flour VS c oil 

I c powdered skim milk 1 c dark brown sugar 
Vi tsp salt < packed) 

I tsp cinnamon Vi c buttermilk 

Vi tsp allspice I Vi c mashed bananas 

Sift ill dry ingredients together, add brown sugar, nuts and 
mix well Make a well and add oil. eggs, buttermilk and 
m.i'ii-.d bananas. Mix until well blended. Bake in long loaf 
pan t 350* F. for 45 minutes or until cake shrinks from sides 
of pm Cnt into bars while still warm and cool on wire rack. 
Set p i" on rack as soon as it conics out of oven so bottom will 
not become soggy. 


CAROB DATE NUT LOAF 

Ethel B. Spear 
1 


203 


Vi c butter or margarine 
1 c honey or brown sugar 
Vi c Carob Powder 
1 tsp vanilla 
Vi tsp salt 
4 eggs, separated 


lb. coarsely chopped 
stoned dates 
I lb. whole walnut or 
pecan meats 

I c Whole Wheat Flour 
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Place dates and nuts in a bowl, cover with sifted flour and 
salt. Mix well. Cream honey, butter and Carob Powder and 
add vanilla and beaten egg yolks. Mix well. Add flour and 
mix well. If loo dry, add I lbs water and mix. Fold in the 
stiffly beaten egg whites. 

Hake in square cake pan well oiled and lined with waxed 
paper. Hake at 350‘ F. for about I hour. 


ORANGE DATE LOAF 


203-1 


I large orange 

1 c sliced dates 

2 l bs oil 
I c honey 

1 egg (beaten) 

2 c Whole Wheat I lour 


I tsp baking powder 
Vi tsp soda 
‘A tsp salt 
I tsp vanilla 
Vi c chopped walnuts 


Juice the orange into a one-cup measure. Fill cup with hot 
water, pour over dates and let cool. Grind orange rind. Cream 
oil and honey (or sugar). Blend in egg. then sifted dry in- 
gredients alternately with date mixture. Stir in ground orange 
rind, also vanilla and nuts. Pour into greased loaf pan (about 
5x9x4) and bake at 325" F. for I hour and 20 min. or until 
done. 


ORANGE PECAN BREAD 203-2 

2nd Prize 1965 Pomona I air. Mis. <’. A. Henderson. 


2?<i c Whole Wheat Flour 
2 Vi tsp baking powder 
Vi tsp soda 

1 tsp salt 

2 I bs butter or margarine 


M 


c honey (clover 
preferred) 

lbs grated orange peel 
c orange juice 
c broken pecan meats 


Heat softened butter into honey until creamy; add unbeaten 
egg and orange peal and mix well. Add to dry ingredients al- 
ternately with orange juice, mixing well after each addition. Stir 
in nut meats and spoon into well-greased 5x9 inch loaf pan. 
Hake at 325’ F. for 1 hour 10 minutes or until done. 


Hint: When baking with hot a mod w <325 I 

oven to prevent scorching. 

RAISIN LOAF 203-3 


Vi 

V> 

Vi 


I 


tsp cinnamon 
tsp nutmeg 
tsp allspice 
tsp salt 
c water 


I c dark brown sugar 

Vi c oil 

I c raisins 

1 c currants 
or 2 c raisins 

Vi tsp doves 

Slit together. Cook 3 minutes. Cool. 

Add : 

2 c Pastry Whole Wheat Flour 
I tsp baking powder 

Yi c coarsely chopped walnuts 
Bake 300° F. for I hour and 20 minutes in a paper lined loaf 
pan. 

SUNSHINE CAKE 204 

(with Carob Powder) 

(Courtesy of Living Foods Study Group of Pasadrna) 


4 laige Fggs. separated 
I c Brown Sugar 
Vs c Water 

3 tsp Baking Powder 

3 tsp Vanilla 


Grated rind of large 
lemon 

IVt c Pastry Whole Wheat 
Flour, mixed with 
V, c CAROB POWDER 
sifted 


Have ingredients at room temperature. Sift baking powder 
with Vi c flour. Beat egg yolks until light and thick. Add sugar 
gradually and continue boating. Add flavoring and lemon rind. 
Add water and cup of mixed, sifted flours alternately: then 
the baking powder mixture; and lastly fold in the stiffly beaten 
whites of eggs. Place in one greased lube pan. Bake at 325* 
for 40 to 50 minutes. When done, invert pan. When cool, cut 
out. Frost with whipped cream if desired: or. with the follow- 
ing Carob Frosting. 


Powder Vs c chopped nuts or 

c water FI Molino Hulled 

2': c sifted HI Molino Sunflower seeds 

Unbleached White Pa try (optional) 

FI. or Pastry Whole Wheat FI. 

Cream shortening and sugar well, add eggs, beating until 
fluffy Blend Caiob Powder with water. Stir into creamed 
mixture, blending well. Combine dry ingredients, sift together 
tin cc times; add to creamed mixture alternately with butter- 
milk. beating after each addition. Add vanilla and nuts. Hake 
in two 8 inch oiled layer cake pans at 350* for 30 - 35 minutes. 

CAROB FROSTING 205 

Cream 2 Tbs butter with Vs c powdered milk. Add Vs c 
CAROB POWDER, mix well, then add V* c honey, 4 Tbs 
cream and I tsp vanilla. Dcat until smooth and spread on cool 
cake. 

CARA-COA FROSTING 205A 

Melt I c Caia-Coa Nuggets in bowl over hot water. 

Add... I c sifted confectioners sugar and 3 Tbs evaporated 
milk 

Beal . . . until smooth and glossy 
I rests... one */ inch square cake or 18 cup cakes. 

CARA-COA FUDGE FROSTING 205-B 

Combine: 

1 c brown sugar I Tbs. Cara-Coa Carob 

Vs c rich milk Powder 

Stir until sugar is thoroughly dissolved, then cook over 
medium flame to soft ball stage when tested in cold water, or 
234 on a candy thermometer. Remove from heat. Add: 

2 lbs holler or margarine and I Isp vanilla. Allow to cool to 
lukewarm, beat until thick. 

CARA-COA BUTTER CREAM ICING 205-C 

Sift together: Vs c Cara-Coa Carob Powder 

3 c confectioners sugar W tsp instant coffee 
Soften: '/: c butter or margarine, beat in one egg and 

3 lbs cream. Add sugar mixture, beating well. Spread be- 
tween layers, lop ami sides of cake. 


CAROB NUT BROWNIES 

- « c IT Molino pastry 
whole wheat flour 

1 tsp baking powder 
*• tsp. Kilt 

1 i c butter or margarine 
: s c brown sugar or 

1 4 c brown sugar and 
Vj c honey 

2 eggs 

I tsp vanilla 


206 

4 I bsp IT Molino Carob 
Powder mixed with: 

1 I bsp melted butter 
I e chopped nuts or 
El Molino Sunflower 
Seeds 

3 Tbsp milk 
I tsp ground coriander 
seed (optional) 


Method: Cream butler and sugar until well blended. Add 
!• mills, corian ed and Carob Powder contain- 
ing melted butler: beat vigorously. Sift baking powder with 
the (lour. Add flour, milk and chopped nuts to mixture. Spread 
in i 9" \ 9" pan lined with waxed paper. Bake for 30 minutes 
at 350* l ; . Cut brownies before they have cooled. 


CAROB POWDER adds flavor and appeal when added in 
various amounts to: HOT CAKES or WAFFLES, CAKES, 
COOKIES. ICE CREAM SHAKES. CANDIES. PUDDINGS. 
ICINGS, etc. 


Use Your favorite recipos with CAROB POWDER 
in place of chocolalo or cocoa. 

GENERAL RULE: 3 level Tbs CAROB POWDER plus 2 
Tbs liquid (milk or water) equals 1 square of chocolate. 


CARA-COA CAKE 

Vi c soft butler or 
margarine 
l*i c brown sugar 
2 eggs 

Vi c Cara-Coa Carob 


204-B 

I tsp soda 

I tsp salt 

I tps instant coffee 
' c buttermilk 

I ' ; tsp vanilla 


CAROB FUDGE 

2 c Brown Sugar 
6 Tbs CAROB POWDER 
2 Tbs Butter or Margarine 
Vs c Milk 

Pinch of Salt 


207 

Sprinkling of hulled sun- 
flower seed or bulled sesa- 
me seed, or nuts. 

(Flavor may be improved by 
lightly toasting sunflower seed 
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l'/i tsp Vanilla or sesame seed.) 

Combine CAROM POWDER with sugar, add milk, butter 
and salt. Boil to soft ball stage (225* to 230*). Add vanilla 
and seeds or nuts, beat until mixture is creamy. Pour into 
well buttered dish and cut in squares. 

CAROB CANDY, UNCOOKED 207A 

Vs c carob powder I tsp vanilla or 

Vx c heavy cream peppermint flavoring 

'/j c honey 2 Tbs soya powder 

Enough powdered milk to thicken. Add a cup or more of 
any kind of nuts, sunflower seeds, sesame seeds or coconut. 

CARA-COA FUDGE SAUCE 207B 

Combi no: 

I c Cara-Con Nuggets Cook over low heat stirring 
Vi c honey and until nuggets melt. Blend 

Vi c evaporated milk well. cool. 


FLAKY PIE CRUST 208 

(Makes two 9 inch crusts) 

2 c sifted Paslty Whole 2 lbs Wheat Germ 
Wheat Flour * i c margarine 

I tsp salt 4 to 5 Tbs ice water 

Sift flour with salt into medium bowl, add Wheat Germ. 
With pastry blender cut in shortcra'itf, until mixture re- 
sembles coarse cornmcal. Sprinkle ice water. I I K at a nine, 
over pastry mixture, mixing lightly with a fork. Pastry should 
be just moist enough to hold together. 

Divide pastry in half, shape into a ball. On lightly floured 
board or. pastry cloth roll out half of pastry to an II inch 
circle. F : it into pie pan. Trim bottom crust even to edge of pan 
Roll out second half of pastry and place over filling. Seal 
edges, make a few gashes near center tor steam vents. 

For one crust pie. make one half of the recipe and roll out 
as above. Place in pic pan and bake at 450’ I-*. for X to 10 
minutes. 


WHOLE WHEAT PIE CRUST 208A 

(makes two 9 inch crusts) 

2 c Pastry Whole Wheat Vx c peanut oil 

Flour V* c cold whole milk 

I Vi tsp salt 

l ightly stir oil and milk into sifted flour and salt and roll 
out and bake as described above. 


CAROB CREAM MINT PIE 

I large egg yolk 
V* c milk 

3 El Molino Cara-Coa 
Carob Candy 
Bars (7/8 oz. size) 

I Tbs unflavored gelatin 
Slightly beat egg yolk with 
carob candy. Combine with 
double boiler over boiling w; 
melts. 


209 

■Vi c Brown Sugar 
V* tsp salt 
I c cream 

Vi tsp Oil of Peppermint 
I 9 inch baked pie shell 

milk and add broken pieces of 
elutin. sugar and salt in top of 
er Stir frequently until candy 


Remove from heat and beat until smooth. Chill until cream- 
likc consistency. Fold in whipped cream flavored with oil of 
peppermint. 

Turn into pic shell. Chill until firm. 

For variation omit peppermint flavoring and add sliced ba- 
nanas to pic shell before adding filling. 

EL MOLINO MUFFIN MIX RAISIN COOKIES 210 

(another prize winner — by La Rce McCauley) 

Vx c honey Vs c milk 

4 Tbs oil I c chopped raisins 

1 egg I c chopped dates 

1 Vx c El Molino Muffin Mix t c chopped nuts 

Cream oil and honey, add egg and bent well. 

Combine Muffin Mix. nuts and fruits alternately with milk. 
Drop by spoonfuls on greased tin. Bake at 375' F. for 10 to 
12 minutes. Yields about 3 dozen. 

I tsp cinnamon & Vz tsp nutmeg may be added if desired. 


For delicious chocolatc-likc cookies, mix 3 Tbs Carob Pow- 
der with the Muffin Mix and add about 2 T bs milk. 


CAROB THINS 

Vz coil 
1 Tbs milk 


211 


Agnes Folletr 

1 c Unbleached White 
Flour 


I Tbs honey 
1 Tbs lemon juice 
1 c Whole Wheat Flour 


3 Tbs Carob Powder 
Vz tsp salt 


Place oil in bowl and add 3 Tbs boiling water and milk. 
Beat until it is thick arid creamy, add honey and lemon juice, 
and beat well. Sift flour and measure, dip out three rounded 
tablespoons and replace with three rounded tablespoons of 
Carob powder. Sift again. Turn into mixture, mix well. Form 
into loaf, roll between two sheets wax paper. Be sure the 
paper is mi longer than cookie sheet that you bake it on. 
Carefully slip wax paper from top. Prick with fork. Cut into 
Pi inch squares. Slip paper and all on to cookie sheet, Bake 
8 to 10 minutes starting at 400°, finish with 350°. (They burn 
easily) 


CAROB COCONUT DROP COOKIES 

Mrs. Joy Sousa 

I c dark brown sugar Vx tsp vegetable salt 


21 1 A 


Vx c soy oil 
Vi c milk 
«RR» 

lbs carob powder 
tsp baking powder 
c grated fine 
unsweetened coconut 


1 tsp cinnamon 
Vi tsp nutmeg 
1 tsp vanilla 
l /x tsp almond extract 
\Vx c rolled oats 
I c whole Wheat Pastry 
Flour 

Cream oil and sugar, add beaten eggs and milk, 
add dry ingredients which have been mixed together, add 
rnond extract and vanilla, mix well and drop by teaspoon on 
oiled baking sheet. Bake at 350* F. for 10 to 12 minutes. 


2 

J 

2 

I 


SESAME SEED COOKIES 


212 


Elizabeth Wolfe 


I 


c Hulled Sesame Seed 
Vx c cocoanut (shredded 
or macaroon ) 
c Unbleached White 
Flour 

tsp baking powder 
Vx tsp soda 

Lightly toast sesame seed 
Sift together: flour, baking 


I 


Vx tsp salt 
V4 coil 

I c brown sugar 
I large egg 

vanilla or almond 
extract to taste 

and cocoanut until light brown. 

Cream 


powder, soda and salt, 
oil with brown sugar, add egg. vanilla or almond flavor, toasted 
sesame seed and cocoanut. Beat well and blend in dry ingredi- 
ents Shape in balls (about I tsp in each ball). Place on 
cookie sheet, flatten with fork. Bake at 350* F. for 10 to 15 
min. 


V/HEAT GERM DROP COOKIES 213 

V c oil 1 c brown sugar 

Vi c milk 2 eggs, beaten 

214 c Whole Wheat Flour Vx c wheat germ 
2 tsp baking powder 2 tsp nutmeg 

Add oil to the sugar gradually. Add the milk and beaten 
eggs, then stir in the dry ingredients and beat well. Drop by 
tcaspoonfuls on a greased baking sheet. Bake at 350’ F. for 
5 minutes then at 325* for 7 minutes. Makes about 3 dozen 
cookies. 

Variations: 21 3A 

ALSO add a spoonful or more of Wheat Germ to each of 
the following for extra vitamins and flavor: Sandwiches, salads, 
meat loaf, puddings, jcllo. desserts, candies, stuflings. fruit 
juices, soups, sauces, pancakes, pics, waffles. 


PEANUT BUTTER COOKIES 


(using oars, wheat, soya) 
Lillian Batchelor 


214 


1 c oil 

2 c brown sugar 
Vx c peanut butter 

3 eggs 

5 I bs buttermilk 
I tsp soda 
I Vx c Soya Flour 


IV c Pastry Whole Wheat 
Flour 

1 tsp salt 
I Vx tsp cinnamon 
I tsp mace 
Vi tsp cloves 
I V5 c seedless raisins 
I V c Rolled Oats 
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Lightly toast Rolled Oats in a warm oVten. 

Mix oil and sugar, add peanut butter and beaten eggs. Dis- 
solve soda in buttermilk and add to mixture. 

Mix Pastry Whole Wheat Flour and Soya Flour, salt, cin- 
namon. mace, cloves, raisins. Crush rolled oafs between palms 
of hands and add. Combine first mixture with second mixture. 

Drop w-ith tsp oil cookie sheet and bane at 375' for 15 to 
18 minutes. 


ICE BOX COOKIES 


215 


I 


'/: c vegetable oil 
I c brown sugar 

1 egg 

2 I bs cold water 
I tsp vanilla 

pinch of salt . . . 

Mix oil and sugar and let stand a few minutes. Add well 
beaten egg. water, vanilla, salt, sifted flour and baking powder. 
Stir in Wheat Germ. Shape into a roll. Wrap in wax paper 
and chill in refrigerator overnight. Slice thin and bake in hot 
oven until brown. Delicious when top side is dipped in sesame 
seed before baking. 


tsp baking powder 
c Pastry Whole Wheat 
Flour 

c Wheat Germ 
Hulled Sesame Seed 
(for dipping) 


SOFT MOLASSES COOKIES 


215A 


Mrs. Mabel R. Carey 
V* c oil 


1 


A c brown sugar 
Vi c unsulphured 
molasses 
c honey 
egg 

V* c buttermilk 


'/a 


3’/j c sifted pastry whole 
wheat flour 
I tsp baking powder 
I tsp soda 

1 tsp salt 

2 tsp cinnamon 

I tsp ginger 

Vi tsp cloves 

Sift and mix together the flour, baking powder, soda, salt 
and spices. Mix the oil with the sugar, add egg and molasses 
and honey. Add flour mixture alternately with the buttermilk. 
Chopped raisins may be added if desired. 

Drop from teaspoon on greased baking sheet. Bake at 350 
to 400 deg. for 12 minutes or until done. Makes several dozen 
cookies. 


MILLET PUDDING 


216 


Mary Butz 

2 c inilk '/* c Millet Meal 

V* c honey 1 or 2 eggs 

Vi tsp vanilla I Tbs molasses 

Vi tsp lemon extract 

Vanilla Rice Custard (sec #306A) 

Meat | Vi c milk in double broiler w ith V* c honey Mix V: 
c cold milk with V* c millet meal. Add millet meal mixture 
to hot milk and let cook over boiling water for 25 min . stir- 
ring occasionally. 

Heat I or 2 eggs and add hot pudding, beating well. Pour 
back into double boiler and let cook 5 min mme. Stir con- 
stantly. Add 1 lbs. (unsulphured) molasses. Vi tsp vanilla 
and V* tsp iemon extract. Chill and serve with cream or fruit 
and cream, (serves 6) 


WHOLE WHEAT JELLY ROLL 217 

6 egg yolks I Vi c Pastry Whole Wheat 

Vi c oil Flour 

>.<i c honey 1 : c powdered skim milk 

/ c skim milk (liquid) I Vi tsp baking powder 

Vi tsp salt 

Heat egg yolks until thick and lemon colored. Add oil. honey 
and milk, blend well. Add sifted dry ingredients in two parts 
and mix well. Fold in stiffly beaten egg whites. Turn into 
wax paper lined jelly roll pan (large) and bake at 375' F. 20 
to 25 minutes, until a golden brown. Turn out on a towel, 
remove wax paper and spread with jam or jelly or pudding 
and roll immediately. 


WHOLE WHEAT APPLESAUCE CAKE 218 


I Vi c Pastry Whole Wheat 
Flour 

■Yi c Soya flout 
Vi c powdered skim milk 
4 tsp baking powder 

1 tsp salt 

2 tsp cinnamon 


Vi Wheat Germ 
I c dark brown sugar 
Vi coil 

4 eggs (beaten well) 

I can applesauce 
(medium size) 

1 c raisins ) 
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Silt all dry ingredients together, except the wheat germ and 
brown sugar, then add and mix well. Combine oil. eggs, apple- 
sauce and raisins to dry ingredients and mix thoroughly. Turn 
into a well greased loaf pan and bake 1 hour at 375’ F. 


BUTTERSCOTCH BROWNIES 


219 


Vi 


Vi 


c dark brown sugar Vi 

(packed loosely) 
coil Vi 

eggs, large Vi 

tsp vanilla 2 

cSoya Grits (soak in Vi 

Vi c hot water) 


c Pastry Whole Wheat 
Flour 

c Wheat Germ 
c powdered skim milk 
tsp baking powder 
tsp salt 
c walnut meats, chopped 


Combine sugar, oil and eggs, mix well. Add sifted dry in- 
gredients. wheat germ, soya grits and nuts. Bake in greased and 
floured pan at 375’ F.. 25 to 30 minutes. 'I he brownies will 
be moist. Let cool in pan on rack for about 5 minutes before 
cutting into squares. 


OATMEAL SESAME COOKIES 


220 


Vi c oil 

I c dark brown sugar 
I egg (well beaten) 

Hi c Rolled Oats 

1 Vi c Pastry Whole Wheat 

Flour 

2 It's milk or buttermilk 


Vi tsp soda 
Vi tsp salt 
Vi tsp nutmeg 
I tsp cinnamon 
Vi c raisins (chopped) 
?i c Sesame Seeds 


Cream oil and sugar, add beaten egg. mix thoroughly. Com- 
;<inc milk, raisins, sesame seeds and rolled oats, add to previous 
mixture \.IJ sifted dry ingredients and mix well, lirop from 
n on to {teased cookie sheet, flatten with fork dipped 
m cold water. Bake at 375“ F. until bt owned. This cookie 
is crisp and keeps well. 


CAROB TOLL HOUSE COOKIES 


221 


2 c sifted El Molino Pastry I 
W hole Wheat Flour 
1 i tsp Salt 

Vi tsp baking powder 
Vi c lil Molino Wheat 
Germ 

IIS c lil Molino Rolled Oats 


C Cara-Coa Nuggets 
1 : c 1:1 Molino Soya Grits, 
soaked* 
eggs, beaten 
H i c dark brown sugar 

1 c margarine or butter 

2 tsp vanilla 


Bv.it sugar, margarine or butter, vanilla with eggs. Add 
drs ingredients. Drop onto oiled cookie sheet and bake at 
J75*F.. approximately 1(1-12 minutes. 


: o toak Soya Grits: cover with boiling watci for 5 minutes. 

drain (Or. substitute Hulled Sunflower Seeds) 


CARA-COA NUGGET COOKIES 222 


PREHEAT oven to 375’ F. 
CREAM: 

• c margarine or butler 
Vi c brown sugar and 
I tsp vanilla until light 
and fluffy. 

FOLD IN: 

I beaten egg and mix well. 
SI I F together: 

I c plus 3 Tbs El 
Molino pastry 


whole wheat flour 
Vi tsp soda and 
Vx tsp salt 

ADD: sifted dry ingredients 
to creamed mixture; stir in 
Vx c chopped nuts and 
b c Cara-Coa Nuggets. 
DROP by tcaspoonfuls onto an 
uncreased baking sheet. 

HAKE: 10-12 minutes. 

YIELD: approximately 4 doz 


CAROB ICE CREAM 

Junna II. Blake 

2 Qls milk 

(preferably raw) 
f. eggs 

2 Tbs Brown Rice Flour 
2 c dark brown sugar 


250 


I 

4 


I 


tsp salt 

Tbs Cara-Coa Carob 
Powder < Variable ) 
tsp vanilla 
pi. whipping cream 


Heat milk in top of large double boiler. Combine, in 
blender, eggs, rice flour, sugar, salt and Carob Powder. 
Blend until smooth, then stir into healed milk in double 
boiler. Cook, stirring constantly, about five minutes cr until 
mixture begins to thicken. Do no over-cook. Cool. 

When ready to freeze, add vanilla and blend one minute. 
Add whipped cream to blended mixture. Freeze. (For 
smooth, creamy texture use ice cream freezer.) 
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If not using icc cream freezer, put in freezing tray for 
20 minutes. Remove and stir vigorously with fork. Free/e 
another 20 minutes and repeat. Return to freezer for about 
2 hours. 


MRS. SMITH PAID: 

$ 5 .- 5 ° , , . $ 5.40 

FOR ( 19:13 prices ) FOR 

4V2 lbs. BEEF 25 lbs. SOYBEANS 

(rib roast) 


tcred bread crumbs. Bake in a moderate oven (350* F.) for 30 
minutes or until the crumbs are brown. 

SOYBEAN MEDLEY CASSEROLE 301AA 

Cover 2 cups Soybeans with hot water and soak overnight. 
Drain, rinse and cover with water. 

Add: 2 bay leaves 

I small diced onion 1 tsp salt 

c diced celery 1 Tbs oil 

Bring to a boil in covered pan. lower heat and simmer for 
2'.i hours. 

Chop coarsely: 4 large stocks celery 

1 large onion Vi large green pepper 

Simmer in covered pan in 2 Tbs oil or butter for 5 minutes. 
Add I cup canned or 2 large ripe tomatoes, cut up. 

Cook 5 minutes, add salt to taste and l A tsp, savory. 
Combine with cooked soybeans, heat and serve. 

SOYBEAN LOAF 301 B 

2 c cold cooked so> beans 2 strips of bacon 

I c bread crumbs salt and pepper 

I egg VS to Vi c tomato sauce 

The soybeans, which have been soaked and cooked, should 
be chopped, combined with other ingredients, formed into a 
loaf, with bacon across top. and baked for 45 minutes. This 
recipe may be varied, using nee. potatoes. carrots, or chopped 
nuts. I wo cups tomato sauce may tie made in order to have 
sufficient quantity to serve with baked loaf. 




MRS. SMITH RECEIVED: 


from beef from soy beans 

6 SERVINGS ISO 

13 DAYS PROTEIN 180 

355 TOTAL PROTEIN <gm) 4.540 

5.659 CALORIES 37.569 

204 CALCIUM (mg) 25.765 

3.841 PHOSPHORUS (mg) 66.511 

53 IRON (mg) 908 

0 VII AMIN A (I. U.) 15.890 

2 VITAMIN HI (mg) 121 

3 VITAMIN B2 (mg) 35 


■THE SOYBEAN 1$ IN SO MANY RISrCCtS THE MOST VAIUABU Or 
All PlANt FOODS."— tu. S. Om<« o( Hul'h td,**'on) 

COMPARE THE fEAtURES OF THE SOYBEAN WITH ANY OTHER fCOO 

• High PROTEIN o» good quolliy. • Eot<ly Oil. 

containing all -h. ftitnliol AMINO • R-h -n lICltMIN 

ACIOS. • C."..oui lucoty o< CAICIUM. 

• low STAROI |iy,X). PHOSPHORUS. IRON and o«h«/ «. 

• In vaiiovi Toiml. Soyh*ani ««• par'ont MINE RAIS 

loin practically oil llo fcno-n OA p-o».d*» o' HOUR, MEAT ond 
VI I AMINS. DRINK to. SOCO y«o.». 

lit* SOYBEAN it becoming •oP'voHed in Am»«i<» «nd dotervoi to b* 
vied Itr more. tie/ll YOUR family lo lW» enCtenf "now" vegetable 

COOKING El Molino "Cooks Best" SOYBEANS 301 

Add I cup soybeans to 3 cups boiling water and soak over- 
night. Drain and rinse. 

Add: Small ham hock or I Tbs oil 

1 small diced onion. 

V\ cup diced celery. 

2 bay leaves. 

2 tsp salt 

Add water to cover Bring to a boil, lower heat and simmer 


for 2 / hours. 



SOYBEAN CASSEROLE 


301 A 

2 c cooked soybeans. 

6 

Tbs flour 

chopped 

*» 

A. 

c milk 

V* c diced salt pork 

1 

Tbs salt 

2 c chopped celery 

1 

c buttered bread 

2 T bs chopped onions 
2 Tbs chopped green 


crumbs 

pepper 




Brown the salt pork in a frying pan. Add the celery, onion 
and green pepper, and saute for about 5 minutes. Add thick- 
ening made from the flour, milk, and salt and stir until it 
reaches the boiling point. Stir in the cooked beans, and pour 
the mixture into a greased baking dish. Cover with the but- 


SOYBEAN PASTE OR PULP 302 

If soybeans arc intended for use in loaves, patties or turkey, 
this procedure should be followed: Drain cooked beans through 
colander as they must be free from moisture. Put through a 
food press or sieve or mash thoroughly. This paste may be 
stored in refrigerator and used as needed. Other seasoning or 
coloring may be added when used. Use in making soups, cro- 
quettes. loaf or souffle Cold, the pulp makes a nutritious and 
flavorful filling for sandwiches when mixed with chopped onion 
and enough salad dressing or milk to make it easy to spread. 
May be used like pumpkin or squash with milk, eggs, and 
spices as a filling for pic. 

SOYBEAN SOUFFLE 302A 

3 c soybean pulp 2 I bs chopped parsley 

3 eggs Salt and pepper to taste 

I lbs chopped onion 

Meat the yolks of the eggs and add them to the other ingredi 
rnts. Then fold this mixture into the well-beaten egg whites, 
ami pour into a greased baking dish. Bake in a moderate oven 
(325* F.) for 30 minutes or until set. Serve immediately. 


STUFFED TOMATOES 


302B 


or 9 large tomatoes 
tsp salt 

c soybean pulp 
16 c diced celery ( cooked 
in Va c water ) 


I tsp minced onion 
tsp minced green 
pepper 

buttered whole wheat 
bread crumbs or 
wheat germ 

Remove pulp from center of large tomatoes. Sprinkle inside 
with salt. Fill with mixture of pulp, celery, onion, and green 
lappet Cover tops with buttered crumbs. Place in greased 
pan and bake in a hot oven (410* F.) for 25 to 30 minutes or 
until tomatoes arc soft. 


STUFFED PEPPERS 

8 or 9 green peppers 

1 tsp salt 

2 c soybean pulp 

•6 c diced celery (cooked 
in V* c water) 


302C 

Vi c or mote tomatoes 
I tsp minced onion 
whole wheat buttered 
bread crumb or 
Wheat Germ 


Remove seeds and inner partitions from green peppers. Par- 
boil peppers for 3 minutes in salted water. Sprinkle inside with 
- ilt. Fill with mixture of bean pulp, celery, tomatoes and 
onion, ( over tops with buttered crumbs. Place in greased pan 
.ml bake in a hot oven (-410* F.) for 25 to ?0 minutes or 
until the peppers arc soft. 
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BAKED SOYBEAN CROQUETTES 302D 


2 lbs minced onion 
I Vi c diced celery 
I Vz teaspoon salt 
I c tomato puree 
5 Tbs flour 


2 Tbs melted tat 

3 c soybean pulp 
corn flakes 

1 egg. well beaten 

2 Tbs milk 


Add minced onion, celery (tough celery should be par- 
boiled), mid sail to tomato puree and bring to a boil. Mix 
Hour and fat together, and add the boiling tomato puree mix- 
ture slowly. Cook to a thick paste. Cool and add soybean 
pulp. Shape into croquettes. Roll in corn flakes, then in beaten 
egg to which milk has been added, and again in corn flakes 
Place on a greased baking sheet and bake in a hot oven (410' 
F.) for 20 to 30 minutes. 


SOY CHIU CON CARNE 303 

2 c cooked soybeans #301 Vi lb. lean ground beef 
A lb. diced salt pork 2 c tomatoes 

1 A c chopped onions I l bs chili powder 

F : ry diced salt pork until crisp. Remove the pork and add 
the onions Cook until brown. Add ground Ntf. Stir well, 
cover and cook 10 min. Add the crisp pork, beans, tomatoes, 
and chili powder. Bring to boil and serve. 


MEATLESS SOY CHILE CON CARNE 304 

Follow above recipe, using 4 I bs margarine or oil in place 
of sail pork, '/» c onions, and I medium can of meat substi- 
tute diced in place of lean beef. Add desired mcatluce flavoring. 


BAKED SOYBEANS 305 

2 c cooked soybeans #301 2 c canned tomatoes 

2 c canned corn I scant c buttered whole wheat 

I c grated cheese bread crumbs or wheat genn 

1 tsp salt 

Alternate layers «>l beans, corn, cheese and ir-iined toma- 
toes into a greased baking dish. Mix salt with tomato juice 
and pour over the mixture. Cover with buttered crumbs and 

hake in a moderate oven for JO minutes, or until crumbs are 
brown. 

SALTED SOYBEANS 3058 

Sally soys are prized for their rich, nully flavor. 

EXCELLENT FOR APPETIZERS 

Because soybeans contain so much protein and fat. they arc 
good fried in deep fat and salted to serve like salted nuts 

Wash and soak the dry beans overnight, then drain, and 
spread them out at room temperature until the surface is dry 
Fry a few at a time in deep fat 150' F. for S to 10 minutes 
Drain on absorbent paper and sprinkle with salt while still 
warm.. 

COOKING NATURAL BROWN RICE 306 

I c Brown Rice 
I tsp salt 

Add rice and salt to 2 to 2': c cold water and bring to a 
boil and boil for 3 minutes. Cover tightly, turn heat very low 
and simmer for 45 minutes without lifting lid. Turn off heal 
and let set on hot burner 10 minutes. I he water should be 
absorbed and the rice can be separated by stirring with a fork. 
Serves four people. DO NOT remove lid until ready to serve. 

VANILLA RICE CUSTARD 306A 

3 lbs cooked rice ? I bs brown sugar 

I c milk (skim or whole) I tsp vanilla 

1 egg (beaten slightly) Vx c raisins (optional ) 

Nutmeg to sprinkle over top when ingredients are well mixed 
Bake in 325 degree oven about I hour or until silver knits 
comes out clean after testing. 

QUICK SPANISH RICE 'Meatless) 306B 

<A c olive or peanut oil Vi Medium Green Pepper. 
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1 medium onion, thinly diced 

sliced 

I V: c cooked rice 

I c hot water pepper to taste 

I tsp salt 2 cans tomato sauce 

lleat oil. add onion, green pepper and rice. Cook and stir 
over high heat until lightly browned. Add hot water, tomato 
sauce and seasonings, mix well, bring to a boil, cover and 
simmer 20 min., stir occasionally. 


CHINESE RICE (With Left-Over Meat) 


306C 


■> 

•» 

3 


I c rice I c cooked, diced 

ham or pork 
eggs 
I bs oil 

salt, pepper, soy sauce 
Bring water to a boil, add I tsp oil, add rice, steam as usual. 
Heat 3 lbs oil in skillet, stir in eggs, add rice, celery and 
onions, salt and pepper. Cook over high heat about 5 min. 
Stir frequently — add soy sauce. 


I* * 
I 
I 
I 


c nee 
c water 
tsp oil 

c celery (chopped fine) 
onion 


STUFFED PEPPERS 306D 

Brown * c chopped onion A I lb. ground beef in 2 Tbs, 
oil. add I c cooked rice. I Vi c sieved tomatoes, 'Ac of the 
tomato juice, salt & pepper to taste, simmer 10 to 15 min., stir 
often. < ut tops olf of 6 green peppers, remove seeds, drop into 
boiling water for I min Add mixture to peppers in baking 
dish, bread crumbs oi chccsc may be added to tops, if desired 
'a c water added to baking dish will keep peppers lender and 
moist while baLing for about 3<) min. in moderate oven. 

RICE STUFFING (For Fowl) 306E 


2 c cooked rice dash of pepper 

Vx tsp salt I Tbs chopped parsley 

2 I In chopped onion M c diced celery 

3 Tbs melted butter '/i tsp sage or thyme 

Mix all ingredients together thoroughly. This amount makes 
enough for one small roasting chicken, or duck. For larger 
fowl, increase recipe. To vary, chopped nuts or apples may 
be added. 


HERB RICE 


306F 


c brown rice 
clove garlic, ntinccd 
' s tsp Spice Island 
Fine Herbs 


2 Y bs soy oil 

I envelope G. Washington 

Broth (Brown) 

I \ A c boiling water 
Brown rite, garlic and herbs in oil. Add boiling water and 
cook tightly covered, letting no steam escape for 40 minutes 
over lowest possible fire. Stir lightly to separate grains. Add 
generously of raw parsley and chives. 


DROP DUMPLINGS 307 

Using El Molino Muffin Mix 

A favorite iceipc of Hazel Parcells, Ph. L>. 

2 eggs I Vs c HI Molino Muffin Mix 

Vi tsp salt 

2 lbs vegetable oil 
Vi c milk 

Beat eggs. salt, oil and milk together thoroughly. Add Muf- 
fin Mix. I his should be stiff enough to drop from a spoon. 
As eggs var > in si/c. a little more Muffin Mix may be added 
if needed. Drop into boiling stock, cover tightly and keep 
boiling for 15 minutes. This serves six. 

Delightful changes may be effected by the use of herbs such 
.is: Marjoram, Rosemary. Parsley, Saffron. Sage or Thyme. 
Use only small amounts as too much spoils the effect. 


TAMALE PIE - A LA MEXICAN STYLE 300 


I c corn meal 
I tsp salt 
\ a tsp pepper 
1 chopped onion 
Vi clove minced garlic 


1 Vi c tomatoes 
'« lb. chopped beef 
Vi tsp chili powder 
Vx tsp A- 1 sauce 
9 ripe olives 


Mix cornmeal to a paste with 1 c cold water. Add Vs tsp 
of the salt to 2 Zi c boiling water and stir in cornmeal paste. 
Slowly cook 1 hour. Brown onion in fat. add garlic and meat 
and brown. Season, add tomatoes, cover and simmer gently 
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for one hour or until meal is tender. Grease a flat pan and 
add pail of the mush. Pour in the meat mixture, add the olives 
and either cover with the remaining mush or add the mush 
in large spoonfuls to meal mixture. Rake at 350' F. for 30 
minutes. 

Variation: 

Replace Vz c Corn Meal with Millet Meal 


VARNISHKES 


309 


I c Buckwheat Groats 
I Egg 

V* c Griven f ilial part of 
fat remaining after 
liquid has been rendered) 


or 

I lbs Oil 
'/• (sp Salt 

Pepper to taste 


Mix Buckwheat Groats with the beaten egg. Cook over low 
heat, storing occasionally. Add 2 c boiling water and cook 
slowly for 15 to 20 minutes. Add the griven or oil. salt and 
pepper and cook 10 minutes more. Make a bailer of ^4 c L’n* 
bleached White Hour, Two Eggs, a Lillie Sail, and 2 lbs. 
Water. Knead the dough and roll thin. Cut into 2 or 2 Vz inch 
rounds. Place a small amount of buckwheat mixture on each 
round, fold over and seal edges with a fork. Place on baking 
pan and hake 20 minutes at 350* - 375* F. 


BUCKWHEAT BlINTZES 


310 


W'i c Buckwheat Groats 2 large onions 

3 eggs 1 I bs chicken fat 

V* c whole wheat flour or '. i tsp salt 
Unbleached White 

Mix the buckwheat with an egg. Place on fire until browned. 
Moil small quantity water and pour on buckwheat slowly until 
the buckwheat is completely covered Add salt and allow to 
cook m double boiler at least 10 minutes. Knead a dough of 
the flour. I egg. a little fat and 2 lbs water. Roll the dough 
very thin, f ry the onions and spread over the dough Put the 
buckwheat over the onions and spread pieces of a hard boded 
egg over the buckweat. together with a little chicken fat. 
Roll together, cut In s pieces, and place In hot oven for 30 
minutes. 

BUCKWHEAT KNISHES 311 


(for l> people) 


I vi 

•I 

3 

i 


c Buckwheat Groats 

c*Wholc Wheat Flour 
or Unbleached White 
lbs butter 


Vz lb. potatoes 
3 onions 
2 tsp salt 

6 c water 


STUFFING: Mix the buckwheat with I egg and place into 
the oven for 10 to 15 minutes. Boil water in .mother pot. When 
t lie buckwheat is browned, add the water. 1 tsp salt. I lbs 
butter and allow to boil 30 minutes on slow fire. Fry the on- 
ions while the buckwheat is cooking . 

DOUGH: Mash the boiled potatoes, add 3 m. I isp salt. 
Add the flour and knead a thin dough. Mix the fried onions 
with the buckwheat, cut the dough into equal parts, add the 
buckwheat and roll knishes. Spread butter on pan and put in 
oven for 35 minutes. 


BUCKWHEAT STUFFING 

(dressing) 


3 Tbs fat 

1 chopped leek or sweet 
onion 


312 


1 or 2 diced pimentos 

Vi c mushrooms (optional) 

2 Tbs parsley 

2 C Buckwheat Groats 
(cooked) #313 


diced stalk celery and 
leaves 

Saute in fat all ingredients (except buckwheat) for 5 minutes 
Stir in cooked Buckwheat Groats. 


COOKING BUCKWHEAT GROATS 313 

I c Buckwheat Groats 2 c soup stock or water 


(whole) I tsp salt 

Add unwashed buckwheat to liquid and add salt. Boil 1 
minute, cover utensil, lower beat, and simmer 12 to 15 minutes. 


BUCKWHEAT GROATS 314 

(served with soup, or with gravy in place of potatoes.) 

I c Buckwheat Groats salt to taste 

Fat or butter 

I egg 

Stir into skillet the Buckwheat and slightly beaten egg. Stir 
constantly over hot fire. When each grain is separate and dry. 
put mixture into a pot which has been put directly over the 
flame for a few seconds. Add 2 c of ACTIVELY boiling 
water, salt ..nd cover tightly and allow to steam over low flame 
for 30 minutes. While cooking, stir in a little chicken fat. 
Serve hot with gravy or with soup. 

CORNBREAD STUFFING 315 


Day old Corn bread #115 V* tsp pepper 
•l c (or more) toasted V* tsp poultry seasoning 

whole wheat bread sage to taste 


2 onions (egg size) 3 eggs 

I clove garlic 2 I bs butler or margarine 

I tsp salt 

I his is a basic recipe. I he amount will depend on weight of 
bird. Hake cornhreud the day before. 

C nimble toasted whole wheal bread into a large bowl. Pour 
boiling water over bread, but not enough to make soggy. Cover 
bowl with a cloth to steam. 

Dice and fry onions, garlic in bacon drippings until light 
brown and spread over bread in bowl. 

Combine remaining ingredients using plenty of cornbread 
broken gently into small pieces. Stuff the bird— and let the 
drumsticks fly . . . 


GOULASH 


316 


(using left over cooked cereals, sprouts or by starting 

from scratch) 

Lillian Batchelor 


1 Vz lbs. stewing beef, chunks 


I large can tomatoes 
4 c Red Cereal Wheat 
(or other cooked grain) 
salt to taste 

chili powder (optional) 


lbs oil 

2 large onions, chopped 
1 green pepper, chopped 
I carrot, chopped 

1 c celery, diced 

(If no cooked wheat or other cooked grains, whole or ground 
are on hand— soak grain overnight or in boiling water until 

Brown ’meat and onions in oil, add all remaining ingredients 
and bake about 3 to 4 hours at 250* to 300* P. When using 
cooked grains, the baking time may be shortened by about one 
half. 

MEAT LOAF 3* 7 

Wi lbs. ground beef 1 

Vz lb. ground cured ham 

2 c cooked Red Cereal 2 

Wheat 

Mix in the older given. Form into a loaf and bake slowly 
l”i hours. If cooked meat is used, bake Vz hour. 

317B 


onion, chopped and 
browned if desired 
CRgS 


(EAT LOAF SUPREME 

lbs. ground beef I small can tomato sauce 

c Wheat Germ I tsp salt 

i* c minced onion dash of Worcestershire 

egg (slightly sauce 

beaten) pepper to taste 

Vz c milk Vz tsp sage 

Mix all ingredients thoroughly. Bake in loaf pan 1 hour, or 
ntil done, in 350 degrees oven. 


POTATO FLOUR HAMBURGER STEAK 


318 


To make it tasty, loose and juicy, mix 2 Tbs of Potato Flour 
ith some shredded onions into one pound of chopped or 
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ground meat. 

Soaked Soya Grits or Soya Meal are alio excellent addi- 
tions to hamburger. Try dipping in Wheat Germ after mould- 
ing into patties; it's delicious. 


LENTIL LOAF 


31? 


(without meat} 


c cooked lentils* 
c wheat get m 
c bread crumbs 
Xi c chopped walnut 
meats 

V* tsp sage I 

•Drop lentils into boiling water, 
about I hour. 


Xt 

Vi 


tsp salt 
Tbs oil 

Tbs brewers >casl flakes 
C evaporated milk 
cpg 

small onion 

Cook over low heat for 


Slightly mash lentils. Add all dry ingredients. Beat the egg. 
add oil and milk. Add to lentil mixture. Shape and bake in a 
flal pan at 350* F. for 45 minutes. Cut in squares, arrange on 
platter. Cover with hot tomato sauce. 


SAVORY GARBANZOS 320 

Ethel B. Spear 

(Makes enough to frre/e left-overs for future use) 

3 c gurbanzos (rinse, cover with water, soak overnight) 

(see SHORT CUT FOR SOAKING #301 ) 

2 'l bs oil 2 c canned tomatoes 

'/i c small onion rings pinch of sweet basil 

X* c green pepper slivers salt to taste 

Salt garban/os and cook for one hour in water used for 
soaking. 

Simmer the onion rings and pepper slivers in oil about 3 
minutes. Add tomatoes, basil and salt. Simmer a few minutes 
10 blend flavors then add to cooked girbanzos which have 
been rinsed and drained Bake for I hour at >50’ F. 


MILLET CASSEROLE 321 

Saute I union and 3 stalks celery. Brown I lb ground beef 
and adtl dash of garlic salt Add 1 cup Hulled Millet (may 
be browned). Place in baking casserole dish and mix in the 
following: I can mushroom soup; 2 cans water; l can mush- 
rooms; Xi tsp. poultry seasoning; I tsp salt; tsp. pepper; I 
tsp. monosmlium-cUitamatc (optional); 1 : cup Hulled Sun- 
flower Seed. Bake I hr. at 300’ F 

Alkaline-forming: easily digestible. Naturally high in Vita- 
min G, Potassium. Lecithin, Silicon. Iron. Magnesium. Cal- 
cium, Phosphorous A essential Amino Acids 


COOKING CEREALS (Continued) 


401 


Ground Grains: 
Cracked Wheat* 
Wheat Grits 
Seven Grain Cereal* 
Steel Cut Oats* 
Rolled Oats 
Corn Meal 
Hominy Grits 
Millet Meal 
•see #-104 


Wheat Germ & Middlings 
Soya Grits 
Rye Grits 
Barley Grits 


I c grain 

1 tsp salt 

2 to 3 c cold water 


Steam as described above until done, using 2 c water; or. 
s'-ok in double boiler; or cook in saucepan over direct heat 
stirring frequently until boiling. Cook 5 minutes. Cover with 
t'fiht lid and turn off heat. Let stand, without removing lid, 
for 2” minutes. Wheat germ or rice polish may be added to 
cooked cereal just before serving. Raisins, dates or other dried 
fruits added, just before covering with lid. provide natural 
sugars. 


CANNING WHEAT 


402 


Place *4 c Red Cereal Wheat in a pint jar. Add */j tsp salt 
and fill the jar with boiling water to within I inch of the top. 

Adjust tlie lid, place in pressure cooker and process 1 hour at 
10 pounds pressure. 


If you want a QUICK. NOURISHING BREAKFAST this 
.1 It. Once a week while preparing dinner, put on the steamer 
.11 I cook enough grain for the week. Stoic unused portion in 
jars in refrigerator. Re heat a little as needed for cereal or 
add to other dishes. For variations at breakfast, keep jats of 
'■-•vcral different steamed grains ready to reheat, 


HOW TO I M PROVISK A STEAMER 


(I siny; a dee |* well cooker in stove or a 
combination ot pans) 



COOKING CEREALS 

Unground Grains: 

Red Cereal Wheat* 

Oat Groats* 

Brown Rice 
Buckwheat Groats 
Hulled Barley 

Rye 

•see #403 

Place grain, salt, water in casserole (no lid) over direct heat 
and bring to a boil. Place casserole on a raised shelf or trivet 
in an 8-qnart pot. deep well cooker or steamer. Water in 
steamer should be boiling when hot casserole is placed inside. 
Water level in steamer should be I incli below casserole. Steam 
30 minutes. Reduce heat to low and continue overnight (9 to 
10 hours). 

Hulled Millet see #406 

Use 3 c water. I c milk, salt and I Tbs honey. Follow above 
directions, steaming for l hour only. 

Flaxseed 

Replace part of grain with flaxseed for laxative effects. 


A sttMiiici enables the steam vapor n> 
tome in tliiett contact with the grain 
whi«h lcsttlts in thoroughly cooked 
Unify, separate grains. 

QUICK WHEAT FOR "EAT N RUN" 403 

(using a 1 quart thermos bottle) 

1 c Red Cereal Wheat I tsp salt 

While doing up the breakfast dishes . . . put a cup of wheat 
on to soak — just cover with water. 

While doing up the supper dishes . . . drain off water into a 
measure adding enough more water to make 3 c. Heat to boil- 
ing. Add >alt and soaked grain and bring to an active boil. 

Pour boiling wheat and water into a pre-healed thermos, 
lightly cap. turn on its side until time for breakfast. Sec 
hint on emptying #404. 

Refrigerate leftovers in covered jars to rc-hcat as needed. 
Try using in #316. 

A pint thermos may be used for smaller portions if desired. 


400 

I c grain 

1 tsp salt 

2 c cold water ( or more ) 
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Variation: 

Replace half the wheat with Oat Groats. For a REAL 
TREAT add a l bs or two Hulled Sunflower Seed to this mix- 
ture of wheat and oats. 
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Vj c dark biown sugar Vx tsp vanilla 

pinch of salt 

Mix sugar and carob powder, add milk and salt. Bring to a 
N'il and simmer 5 minutes, stirring frequently. Add flavoring. 
Store in jar in refrigerator. For use as syrup for sundaes, add 
2 tsp butter while simmering. 


QUICK CRACKED WHEAT 404 

(using .» I pint thermos bottle) 

Here is a SIMPLE method of preparing a QUICK. NOUR- 
ISHING breakfast from most any of the cereals listed in #401. 

fust fix each morning after emptying the thermos prepared 
yesterday; or, prepare it the night before. 

Vx c Cracked Wheat 
Vi tsp salt 

Pour grain and salt into a pint thermos bottle and fill with 
actively boiling water. Tightly cap, turn on its side to remain 
overnight. 

Some grains absorb more water than others. Vary the ac 
curately measured amount to suit individual preference. 

Him: Steel Cut Oats combined with the wheat in equal 
lions particularly compliment the wheat flavor. FOR A I REA I 
add a Tbs or two of Hulled Sunflower Seed to this mixture of 
wheat and oats. 

Hint on emptying thermos: Empty thermos with a fork 
into cereal bowls. Pour milk into thermos and shake all the 
wheat free from sides and bottom. Pour this nulk with wheat 
over each serving. Sweeten and enjoy. 

CORNMEAL MUSH 405 

(made with milk) 

I c Corn Meal I I'P 

(yellow ”i white) 4 c milk, whole or skimmed 

Stir meal into Vi c cold water. Heat milk to boiling, arid 
the salt and moistened meal Mix well. When thickened. : 
in top of double boiler or over verv low even heat md cook 
for about 30 to 4 5 minutes depending on the Has. red. 
Serve hot with butler or milk or pour into loaf pan to cool. 

When cold and firm, slice, coat with cornnical or wheat germ 
ot potato flour. Brown in fat and serve hot with honey. 


MILLET CEREAL “ uo 

Vx c Hulled Millet I l bs Hooey 

I c Water V* tsp Salt 

I c Milk Raisins optional 

Bring water, milk to boil in top part of double boiler (direct 
heat). Add Millet. Boil 5 minutes then steam over boiling 
water for 30 minutes. Add honey (raisins, dried fruit) and 
Steam 5 minutes longer. 4 to 6 servings. For a quick break- 
fast — prepare in double boiler the night before. 


GENERAL RULE 

Use your favorite recipes with CAROB POWDER in place 
of chocolate or cocoa. 

General Rule: 3 level lbs CAROB POWDER plus 2 Tbs 
liquid (milk or water) equals l square of chocolate. 

CAROB "PICK UP" 500 

KAV BETTS in the Los Angeles Times advises: “For an 
afternoon pickup, try this in your blender: 

Dissolve 1 tsp CAROB POWDER in ' • c ot boiling water. 
Add: I sliced banana 

1 c milk 2 or 3 pitted dates 

I egg *- tsp vanilla 

Blend thoroughly, pour into a tall glass and top with 
grated nutmeg." 

CAROB SYRUP 501A 

Keep a jar in refrigerator to add to hot or 
cold milk drinks (2 to 3 tsp. per S oz. glass) 

Vi c carob powder Vt c milk 


HOT OR COLD CAROB MILK 501 B 

(Made in liquefier) 

3 lbs Carob Powder 4 c milk 

I I bs powdered skim milk Vx tsp smooth peanut butter 
(optional) Vx ripe banana 

I to 2 lbs biown sugar (or 
honey or molasses to 
taste) 

Combine dry ingredients with 1 c milk. Place in liquefier 
and mix thoroughly. Add remaining milk, peanut butter and 
banana. Serve hot or cold. For egg nog add 1 well beaten 

In preparing Carob Powder diinks, best results are obtained 
when using a liquefier; or a hand beater may be used to com- 
pletely whip the dry ingredients into llic liquid. 

For EGG-NOG add 1 well beaten egg. 

A Nitecap of CAROB MILK is just the thing to purrrr your- 
self to sleep. 

Cara-Con Instant Carob Drink — Delicious! Nutritious! Quick! 
Hot oi Cold —just add to milk and drink. 

ask foil CARA-COA Intlanl Caiob Drink 


CARA-MOCHA DRINK 501 C 

Blend ... 3 lbs fudge sauce (see recipe #207B) and Vx tsp 
instant coffee. 

Add . . . 1 c milk, hot or cold. Stir to Mend. 

BRAN BROTH 502 

(Use also for bread liquid) 

1 c Bran (from red wheat) 

2 c cold water 

Soak bran in water overnight, the next morning pour into 
strainer and drain. Pour 1 c hot water through the bran stirring 
thoroughly, rinsing as much as possible. Reputedly a good 
blood tonic. 

FLAXSEED TEA 503 

8 c water 8 Tbs Flaxseed 

Place Flaxseed and water over low flame and simmer slowly 
for 15 to 20 minutes. Cool. Dip seeds out. Store in refriger- 
ator. 

1 akc I to 3 glasses each day as needed. It should be so 
thick you have to bite each mouthful rather than drink it. 
Lemon juice can be added to taste. It should be at room tern- 
peratuic. rather than ice cold, before consuming. 

MILK FROM SOYA POWDER 504 

I c Soya Powder 4 c Water 

Mix water and powder gradually so that it is not lumpy. Let 
stand 2 horns, then cook in double boiler for 20 minutes. 
Strain through sieve or cheese cloth. Flavor with a small 
amount of honey and salt. 

ALFALFA TEA 505 

I c Alfalfa Seed 2 qts. Cold Water 

Bring seed and water to boil. Cool, strain, store in glass 
jar in refrigerator. Use V* to Vi glass of this extract, fill glass 
with water, serve either hot or cold, with or without honey. 
Add mint leaves for delightful change. 

RICE POLISH COCKTAIL 506 

Loiaine l.anglois 

1 c milk (whole or skim) For greater calcium and flavor 

2 lbs Rice Polish (heaping) include: 

1 Tbs Brown Sugar (heap- I lbs powdered skim milk 
ing) or desired sweetening. 1 tsp Carob Powder 
4 or 5 drops vanilla 
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Pour one halt the milk into a blender (liquefier). Add all 
remaining ingredients. Mix thoroughly, add remaining one 
half c milk and mix a few seconds longer. 

SOYA-PINE APPLE TONIC 507 
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After any of the above bteadings: 

1. Place in oiled pan. cover with onion rings and bake in 350' 
oven until done. 

2. Cover with can tomato soup or puree, or tomatoes, season 
ami bake in 350* oven until done. Make sauce from juice. 


(Reputedly aids digestion and elimination) 

Vigorously stir 2 heaping lbs soya powder in I medium 
glass pineapple juice. Serve chilled. 

SESAME COCKTAIL, BUTTER, DRESSING 503 

& SPREADS 

Sesame Meal is used as a spread when mixed with honey 
or butter, or. spread mixture on yams a few minutes before 
serving: add Sesame Meal to a mixed vegetable salad as a 
dressing no other oils aic needed: mix Sesame Meal with 
water or juice in a liqucficr lor delicious sesame milk cocktail. 

Make Your Own Authentic "TAHINI" 

(SESAME BUTTER) 

I Cup Sesame Meal 
Va Cup Oil (any oil except sesame oil) 

3 tsp Granular Lecithin 

Place sesame meal in blender. Add ’« cup oil at a time, 
blending well after each addition. Blend until the consistency 
ol thin peanut butter. (Hie addition of lecithin aids emulsi- 
fication.) 


WET GLUTEN BASE 600 

Ethel B. Spear 

Gluten is very rich in protein and can be used to make de- 
licious entrees. Gluten can be made from hard wheat flours 
(Whole Wheal Hour or Unbleached White Hour) or from 
Gluten Flour. 

Mix X c flour with 2 '/j lo 3 c lukewarm water to make a stiff 
dough. Form into a ball and knead well Let stand under water 
for 2 hours. Wash out starch by kneading with the hands in 
the water, ever being careful to keep the dough together and 
pouring off only the starchy water. Continue adding more 
water, kneading and Pouring off starchy water, until water is 
almost clear. You will then have a lump of wet gluten in its 
raw slate. 

COOKED GLUTEN 601 

Ethel B. Spear 

Put Vi c oil in 6 quart kettle with tight lid. Add I large 
chopped onion. When slightly browned, add one I bs Savorcx. 
Roll gluten into loaf, cut in slices and put in kettle and cover 
with boiling water. Boil 1 hour and drain. This is the basis 
for recipes calling for cooked gluten. 

GLUTEN GRAVY 602 

Use the liquid from cooking gluten steaks or vegetable water 
and thicken with whole wheat flour and add mushrooms. 

EGG SAUCE 603 

Ethel B. Spear 

Heat vegetable oil (do not overheat). Stir in I egg and con- 
tinue stirring until egg becomes fine, golden brown bits. 

Sprinkle in a little whole wheat flour, stirring lightly, then 
add just enough milk for desired consistency. Optional sea- 
sonings; salt, sodium glutamate, mushrooms, etc. 

GLUTEN CUTLETS AND STEAKS 604 

Use Cooked Gluten #601 

I Dip in egg, roll in potato flour, brown slowly in oiled pan. 

2. Roll in Brewers yeast and flour, brown slowly in oiled pan. 

3. Brush well with Savorcx. dip in egg. then Potato Hour, 
brown slowly in oiled pan. 

4. Brush well with Savorcx. dip in egg, then Brown Rice Hour, 
brown slowly in oiled pan. 

5. Brush well with Savorcx. dip in egg, then Wheat Germ, 
brown slowly in oiled pan. 


GLUTEN BURGERS 605 

Use Cooked Gluten #601 

Run gluten through a meat grinder and place in mixing 
bowl. Season with G. Washington's broth or other seasoning. 
Stir in egg & grated onion. Mix in enough Potato Flour lo 
make patties. Fry in skillet, browning each side. Cover ar.d 
slowly steam for 5 minutes to bring out flavor. 


GLUTEN CHOW MEIN 


606 


Ethel B. Spear 


2 c coarsely chopped 
onions 

4 Tbs vegetable oil 
2 tsp Savoicx (or Vcgcx 
or Savita) 

I c cooked fluten #601 
(cut in thin ships 1 Vx 
inches long) 

I Vi c diced celery 


2 c cut mushrooms. 

Ya c water 

I tsp celery salt 

I c bean sprouts 

3 lbs soy sauce 
salt to taste 
arrow-root starch to 
thicken. 


Add onions to hot fat. Stir well. Add Savorcx then gluten 
•uid stir. Add celery, mushrooms and water. Cover and allow 
to cook five minutes Stirling frequently. Add bean sprouts and 
remaining seasonings. Thicken with starch dissolved in cold 
water to ctcamy consistency. Serve hot on un-saltcd flaky, 
dry cooked brown rice. 


GLUTEN PATTIES 


Part I 

2 eggs (beaten) 

I onion, medium 
(finely chopped) 
Va c soy sauce 

dash of gatlic sail 
Vi tsp sage 


607 


Ethel B. Spear 


Part 2 

2 e ground cooked gluten 
#601 

2 c cooked brown rice 


Mix Bait I together then add Part 2. Mix thoroughly. Form 
into patties. Bake at 350' F. for 30 minutes; or, fry in oil 
slowly until nicely btowned. Nice with tomato sauce. 


GLUTEN COTTAGE LOAF 


608 


Ethel B. Spear 

’• c ground cooked gluten l'/i c hot mashed potato 
#601 or left over steaks # I08A 

I tsp sage 2 Tbs paisley 

I small onion chopped 

Make wheat germ ot whole wheat crust as for a pic, (see 
#208. 208A ). roll out as squatc as possible. Spread crust With 
potato, add rest of ingredients. Roll as you would a jelly roll. 
Cut in thick toll and bake in oven 425' F. Serve with gravy. 


GLUTEN ROAST 


609 


Ethel B. Spear 

Use all of the wet gluten from 8 c flour as described for 
GLUTEN BASE #600. 

1 c English walnuts 2 Tbs Savita, dissolved 

bay leaves in warm water 

2 eggs 2 onions 

Vi coil salt 

Put wet gluten through a meat grinder with the nuts and 
onions. Mix salt, eggs and oil with this and shape and put in 
a greased baking pan. Lay bay leaves over the top and add 
the Savita. Let bake until a good brown. As it is baking add 
a mixture of half water and half oil to keep it moist. Bake 
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about VA hours at 350* F. 


GLUTEN VEGETABLE STEW 610 

Ethel B. Spear 

I c tliccd carrots 4 lbs Whole Wheat Flour 

I small onion 3 c raw potatoes (cubed) 

1 c diced cooked gluten 2 tsp salt 

#601 parsley (optional) 

2 Tbs oil 

Add carrots and onion to 41* c water and cook ten minutes 
Brown gluten in oil and remove front pan. Brown flour in oil 
and make gravy from vegetable broth just made, and add to 
vegetables with potatoes and salt. Cook 15 minutes. Add gluten 
and cook until done. Garnish with parsley. 

EGG FOO YOUNG 611 

Ethel B. Sprar 

6 large eggs 1 small onions chopped 

>A tsp salt c brown rice 

2 c bean sprouts (drained) 2 lbs soy sauce 

I c chopped steak or parsley and inushioonts 

cooked gluten #601 (optional) 

Beat eggs foamy and add rest of ingredients except rice and 
soy sauce. Blend lightly. Heat a small amount of oil or but- 
ter in a large heavy skillet and pour portions into pan (same as 
liotcakcs). When set and blown on the bottom, turn and brown 
well on other side. Serve with hot steamed rice and any brown 
gravy to which has been added soy sauce Garnish with parsley 
and mushrooms. 
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Mix well with 6 Tbs water. Form into firm ball and roll 
vers (bin on floured board. Sprinkle generously with sesame 
m:c.I Roll seed into dough well. Score dough in a diagonal 
pan,::! (for liamond shaped crackers) with a knife or pastry 
whed. lift to baking sheet. Bake at 425° for 10-12 minutes 
or until brown. Separate crackers after baking. 



BUCKWHEAT 


GLUTEN SOUR CREAM NOODLES 612 

Ethel B. Sprat 

I c ground cooked Gluten I can mushroom soup 
#601 I small onion chopped 

I 8 oz. pkg. noodles salt to taste 

1 R oz. carton sour cream 

Slightly brown chopped onion in small amount of oil or 
butter. Add gluten, sour cream and mushroom soup and mix 
well. Cook noodles in salted water, drain and combine with 
first mixture. Bake in oiled casserole for 30 to 40 minutes at 
350* P.. Serves R. 

GLUTEN BREAD 613 

Hi*Profein — Lo Starch — 2 loaves in 1 Vi Hours 

2 T bs. HI Molino Active I c El Molino Soya Hour 

Dry Yeast Vx c El Molino Wheat Germ 

3 Vx c El Molino Gluten Flour A isp salt (optional) 

Measure 2 cups warm water (IIOMIS'F.) into bowL Add 
yeast and stir until dissolved. Add blended dry ingredients. 
Beat until smooth. 

Turn dough onto floured board and knead thoroughly until 
dough is smooth and clastic (about 15 min.). Shape into 

2 loaves. Place in oiled loaf pans: 8>i ” < 4'1“ x 2'/.--. (l or 
higher loaf, use smaller pans ) Covet with towel, let rise 
until dough raises towel Bake in pre heated 375* oven 45 
min. Remove from pan and cool on rack. 

One 23 gram slice provides: 30 Calories: Protein 5.09 gni.: 
Carbohydrates 4.3 cm. 

GLUTEN SESAME THINS 

Delicious with soup, salads 
and appetizers. 

I c HI Molino Gluten Flour 

I : c HI Molino Soya Flour 

I I c HI Molino Wheat Germ 

3 Tbs oil 


614 

. . and for ’tween meal snacks 

\ s tsp salt 
HI Molino Hulled 
Sesame Seeds 


CORNMEAL 


SCRAPPLE 

OLD FASHION' BUCKWHEAT HOT CAKES 700 

2 c Pure Buckwheat Flour I c milk 

1 lbs active dry yeast VA Isp salt 

2 lbs biown sugar 

I c Unbleached White Flour 
Dissolve yeast and sugar in 2 c lukewarm water. Silt and 
add both flouts Gi.iduaily add (scalded and cooled) milk and 
salt Beal until smooth, cover and set in warm place, free 
from draft l et rise I hour. When light, stu well and bake on 
a hot giiddlc. 

lo set overnight: Use only V* cake of yeast and add an extra 
'A tsp salt. Cover and keep in cool place. 

Variation: 

Replace Vx c white flour with corn meal. 

CORN CAKES WITH BUTTERMILK 700A 

Mrs. Grant Groat 

Vx c wheat germ Vx tsp baking powder 

1 c corn flour \Vx c buttermilk 

Vx tsp salt 2 lbs vegetable oil 

2 lbs honey 1 egg 

Vx tsp soda 

Combine wheat germ, corn flour, salt, soda and baking pow- 
dcr. .Stir in buttermilk, honey, oil and slightly beaten egg. Stir 
only enough to blend. Bake on medium griddle lightly oiled. 

QUICK BUCKWHEAT HOT CAKES 701 

1 c Pure Buckwheat V* tsp salt 

Flour 2 Vx Isp baking powder 

1 c milk 

Combine and bake on hot griddle. 

WAFFLES 702 

2 c Pastry Whole Wheat 1 Tbs brown sugar 

Flour 3 eggs 

3 tsp baking powder IV* c milk 

l tsp salt V c oil 
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Sift flour and measure. Resifl with salt, sugar and baking 
powder. Mix the milk, and oil with well beaten egg yolks; and 
combine with dry ingredients and mix until smooth'. Fold in 
stiffly beaten egg whites. Bake on hot waffle iron. 

For a delightful change: replace about V* c flour with Carob 
Powder. Or. sprinkle Mulled Sesame Seed or Hulled Sunflower 
Seed on batter on iron just before closing to bake. 

EL MOL! NO'S PRIDE . . . HOTCAKES AND WAFFLES 

using El Molino Muffin Mix 
sec #121 


CORN MEAL WAFFLES 


y* 


703 


Tbs brown sugar 
Tbs oil 

c Whole Wheat Flour, 
or Pastry Whole W heat 
Flour 


c corn meal (yellow or i 
white) 
y> tsp salt 

2 tsp baking powder 
2 eggs, separated 
\V* c milk (about) 

Sift dry ingredients together twice. Combine beaten egg 
yolks, milk and oil and stir in dry ingredients until just blended. 
Foid in stiffly-beaten egg whites. Bake on hot iron. 

Delicious when served with apple sauce and cream, instead 
of syrup. 


BROWN RICE FLOUR WAFFLES 


704 


2 

f. 


c milk 
c sour cream 
eggs 

I bs melted butter or oil 


2 c Brown Rice Flour '« 

V/i tsp baking powder Vi 

I Tbs biown sugar 
V» tsp salt 

pinch of soda 

Combine beaten egg yolks, sour cream, melted butter, then 
the milk. Add slowly the mixed dry ingredients Fold in stiffly- 
beaten ceg whites. Bake on hot iron. Makes about 6 medium 
size waffles. 

(sour cream may be replaced with milk) 


CORN MEAL MUSH WITH PORK 


705 


An easily prepared scrapple) 

I lb. lean pork (including I tsp salt 

bone ) W tsp powdered sage 

I c Com Meal 

• ook the pork in wd(ci until the meat can be removed easily 
from the bone. Remove the meat, cool the broth, and remove 
the fat. Reduce the bioth (O about a quart, or add water 
enough to bring it up to this amount, and cook the com meal 
ill it. Add the meat finely chopped and the seasonings Pack in 
bread tins. Cut into slices and fry. Beef may be used in the 
same way. I his serves 6 persons. 


ORANGE WHOLE WHEAT HOT CAKES 706 

2 c sifted stone ground Vi tsp salt 

whole wheat flour 2 eggs 

'/: tsp soda V* c soy oil 

Enough fresh orange juice to make hot cake batter. Mix eggs 
and oil and beat. Add dry ingredients alternately with orange 
juice. Bake on lightly oiled, medium hot griddle. One cup of 
corn flour may be used instead of stone ground whole wheat 
flour. These arc very delicious. 



/ 

ana 


troul 


ORIENTAL DISHES 


STUFFING 
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( hop onion and celery fine and cook in oil until softened. 
Add oatmeal and cook, stilting constantly until it browns 
slightly. Pour in water, add vegetable salt and bouillon cube 
ami bring to a boil. Reduce heat and let simmer for about 30 
minutes. Makes about one quart. 


MILLET SOUP 801 

L. Daly 

I small cabbage* Vi c chopped celery 

I quail vegetable stock or V* c chopped parsley 

stock and milk Vi tsp Smokerte 

I c Millet Meal 2 Tbs butler or margarine 

Vi c dropped onion 

Cook onion and celery in butlei with a little water until 
tender. Wet millet meal until it is all damp. Add cabbage, 
liquid, and millet to onion, celery mixture and let cook slowly 
until cabbage is tender. Stir in paisley and Smokcnc and salt 
tu taste just be foie serving. 

• \ left ovci cooked vegetable may be used in place of the 
cabbage. 

FAVORITE PEA SOUP 802 

Hazel R. Par cdU, Ph D. 

I c split peas Vi tsp Summer Savory 

1 Ig. onion (chopped fine) Dash cayenne 

2 lbs oil (Soya) Salt to taste 

To I qt. water, add peas, onion and oil. Simmer for one 
hour or until tender. Add seasoning. Simmer 5 minutes. Serve 
hot. 

SPLIT PEA VITAMIN SOUP 803 


Ethel Spear 

3 c split peas Salt to taste 

2 bay leaves 3 c diced potatoes 

•t 'lbs oil 1 c chopped celery 

•I cloves garlic (with leaves) 

3 lbs soy sauce 2 c chopped paisley 

I n>cd. onion (chopped fine) 

Soak peas. Add 3 qts. water and cook together with bay 
leaves, oil. garlic, soy sauce Mid onion. Salt. Cook until dis- 
solved. then add potatoes, celery and parsley. Cook slowly 
until vegetables ate tender, (about 20 imn.) 


SPROUTING 


LENTIL SOUP 


804 


OATMEAL SOUP 


800 


1 large onion 
3 stajks celery 

3 l bs oil 

4 c water 

1 c steel cut oatmeal 


2 tsp vegetable salt 
l bouillon cube or 
1 tsp soy sauce 
1 tsp accent 


lltKfl !<■ Purcells. !'h. I) 


1 c lentils 
I Ig. onion 
Vi c celery leaves 
'. j c parsley 


2 Tbs. oil (Soya) 

Vz tsp sweet basil 

Dash cayenne pepper 
Salt to taste. 


Wash lentils and soak several hours. Chop very fine: onion. 
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celery leaves and parsley. Add vegetables and oil to lentils. 
Cook in water in which they were soaked. Simmer until 
tender. Add seasoning and simmer 5 min. 

Hint: 304A 

Float buttered popcorn on top of most any soup. Tastes 
good and makes an attractive dish. 


POTATO SOUP 805 

To I c hot milk, add 2 lbs. Potato Flour. Use eggbeater. 
Add, salt, pepper, chopped or powdered onion and butter. 


SOYA SOUP 806 

If you have 4 c of soup slock, take out V* c stock and mix 
it with V\ C Soya Flour. Combine with the finished soup for 
the last few minutes of cooking before soup is served. 


PUREE OF SOYBEAN SOUP 


806A 


1 c soybean pulp 1 c meat slock 

2 Vi c milk 
1 Tbs flour 
1 tsp salt 
Vi tsp pepper 

Combine soybean pulp with celery, onion, and meat stock, 
and simmer slowly until the vegetables are tender. I hen mix 
milk with dry ingredients and odd to the cooked mixture. 
Heat and serve with crackers or toast. 


c soybean pulp 
(sec Number 302) 

I bs finely chopped 
celery leaves 
lbs chopped onion 


POTATO FLOUR GRAVIES 807 

Stir Potato Flour into the hot fat before adding water or 
milk. It browns quickly and imparts a fine flavor to the gravy. 

Brown Rice Flour, Gluten Flour. Rice Polish or Whole 
Wheat Flour also make excellent gravies. Generally use 4 lbs 
Hour to each pint of liquid. 


SPROUTING 

Vitamin-rich sprouts arc certainly the most ’living" food 
on earth. Sprouted seeds compare with meat in nutritive 
value, to fresh fruit in vitamin C properties, have no waste, 
arc excellent raw or can be cooked if desired. Sprouts are 
economical since one pound of seed produces six to eight 
pounds of sprouts. 

I he vitamin content of seeds and grains is increased approx- 
imately five fold in sprouting Sprouted grains and legumes 
contain enough protein to be classed as “complete" and many 
of the proteins arc predigested or changed to amino acids dur- 
ing the growing. Likewise, starch converts to sugar, making 
sprouts a quick energy food. 

Seeds may be sprouted easily in the home. I here arc a few 
rules to remember: The container should be non-porous. such 
as plastic or glass. A porous pot or plate is apt to cause fungus 
or mold in the sprouts. A constant humidity, an even source 
of water, exclusion of light and uniform temperature are im- 
portant to sprouting. 

I am going to show you how to got 240 
pounds of the most nutritious, filling and 
tasty food for only $7.50. This is what you 
got from 60 pounds of hard red winter 
wheat, bought at that general price range 
from any feed and seed store in the U.S. If 
they don't slock it, they will order it. 

When sprouted for food, a seed will 
go from double to ten limes its original si/.e. 
The sprouted seed has more vitamins and 


minerals and much of its starch is turned 
into sugars. Unlike inung beans, those 
sprouted for Chinese dishes with a root at 
least an inch long, the wheat is sprouted 
until its root is no longer than the seed 
itself. Otherwise, it would be woody and 
indigestible. Even so, the bran and 
roughage will clean you out, guarantee you 
will never get colon cancer and you will 
never need a laxative. 

T here are all kinds of sprouters but I 
have designed the best and it costs nothing. 
It is made of two 2 liter soft drink bottles. 
Don't use those with the hard, black bottoms 
unless you want to pry them off. 1 use 
C lassie Coke bottles. 

Pul a razor knife under the label of 
one, cut up its length and strip it off. Then 
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< ul I he bottoms off both bottles, one slightly 
over 11/4 inch and the other 2 1/4 inches, 
lake a needle or knife point and make 
several small holes in the small bottom. 
Now you have your sprouter and it should 
not have taken more than five minutes to 
make and will last a lifetime. 

Then put four ounces of wheat in a 
glass and cover it with a little over twice its 
volume with water. Let it soak over night. 
Next morning drink the water. It is pleasant 
and full of vitamins and minerals. 

Now force the smaller bottom with the 
pin holes down toward the neck of the bottle 
without the label. Pour the wheat in and then 
[Hit the larger bottom inside the opening. Put 
the bottle, neck end down in a glass or jar. 

T hree or four times a day, pour 
lukewarm water over the seeds to flood them 
and let the water drain into the bottle. After 
48 hours nearly every grain should have 
sprouted. Don't worry about the few 
unsprouted grains. They are edible. 

Next, boil three cups of water in a 
sauce pan and add the sprouted grain. 
Cook for ten minutes, drain and put the 
cooked grain in a blender and add one cup of 
the cook water. (You could cat them 
without blending but they are chewy and not 
nearly so tasty. You could even eat them 
without cooking if you like roughing it.) 
After blending you will have a pound of 
cream of wheat, ready to cat. Put some sugar 
or honey and milk on it and you will have a 
large bowl of the most delicious cereal you 
have ever tasted. If you eat it all, you will be 
surprised at the quick and lasting energy you 
will gel. With tiie sweetener and milk you 
have spent about five cents. It could bo your 
whole breakfast. Think what you would save 
if that was all you ever ale for breakfast. 

If you wanted it every day, you could 
make two sprouters and have a fresh batch 
each morning. You might also consider 
making four or five sprouters and add niuiig 
bean and alfalfa sprouts to your diet. 

You could also dry the cooked grain in 
an oven at low heat and it will store 


indefinitely. You could even grind it in your 
Corona Grain Mill, put it in a baggy and take 
it camping. Adding boiling water would 
give you an instant breakfast. 

Incidentally, you do not have to buy a 
whole bushel to start. You can buy it by the 
pound at your health food store, but not so 
cheaply. But when you buy a bushel, split it 
up into a do/.en or so smaller batches and 
pul it in tightly closed containers in case 
there is a weevil in the bushel. 

WAYS OF SERVING SPROUTS 

Sprouts of .ill kind; arc an excellent addition to either fruit 
or vi [Stable salads. Use sprouts on all kinds of sandwiches to 
add texture plus vitamins and minerals. Alfalfa sprouts arc 
especially good in sandwiches. 

Sprouts may he added to soups, stews or casseroles just be- 
fore serving or cooked the waterless way at low heat for 5 
minutes, seasoned and served as a vegetable. 

Gently saute sprouts with green pepper and onion and add to 
scrambled eggs. 

Ground sprouts can l»c added to yeast bread*, muffins, pan- 
cakes or waffles. 

* lo be added at the time of the final kncaJing— just before 
shaping for the pans. 

Use a liqueficr to combine sprouts with fruits, vegetables 
or jukes. 

No end of x.iiicty and interest, as well as good nutrition, can 
be added to the daily diet with the use of sprouts. 

SPROUTED WHOLE WHEAT BREAD 852 

Into large mixing bowl pour 1 c lukewarm water. Add 2 Tbs 
dry active yeast. lx\ dissolve. 

ADD: Va c honey 

2 c warm water 3 I1>s oil or margarine 

1 1 bs salt 

Stir in 3 >a c Unbleached (laid White flour. 

Beat dough until clastic. Let this sponge raise. Keep temper- 
ature around 80' F. 

To raise sponge add: 

2 c sprouts that have been ground in meat grinder. 

Work in about 2 c 100'e Whole Wheat Flour. Knead until 
dough is smooth and elastic. 

Place in oiled bowl. Cover. Let raise in warm place until 
double hulk. 

Knead lightly, shape into loaves. Place in greased bread 
pans. Let raise until double bulk. 

Bake in moderate oven at 375* F. for 25 minutes, 300' I ; . 
for 35 minutes. 

Remove from pans, place on wire rack to cool. (If desired, 
all or a part of the wheat sprouts may be used whole without 
grinding). 

SFROUFED WHEAT BALLS 853 

2 c sprouted wheat I isp salt 

1 c almonds, walnuts or I large onion 

pecans 2 lbs oil 

2 c bread crumbs I c milk 

Put sprouts, almonds and onion through small blade of a 

meat grinder. Add crumbs, salt. oil. Stir in milk. Make into 
balls. Bake in oven on a greased cookie sheet or fry in a fry- 
ing pan until golden brown Serve with gravy. Top with 
parsley. 

SPROUTED WHEAT CEREAL 854 

Replace V* to Vi the cracked wheat or steel cut oats (or 
other ground cereal) with wheat sprouts, (separate the sprouts 
for easy stirring) 
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Proceed ns directed for cooking ground grains, using slightly 
less water in cooking 

Alfalfa: Alfalfa is one of the easiest seeds to sprout, one 
of the tastiest and is certainly very nutritious. Alfalfa sprouts 
may he eaten plain or sprinkled over salads or used m soups 

AIFALFA SANDWICH 855 

Spread favorite mayonnaise on rye bread. Add about a 
quarter inch thickness of alfalfa sprouts. 

Serve either as open face or closed sandwiches. Other foods 
such as sliced tomato may also be incorporated in the sandwich 

STUFFED CELERY 856 

Fill centers of cleaned celery stalks with lbs of cream 

cheese. Sprinkle liberally with alfalfa or alfalfn radi'h sprouts 
Lentils: Lentil sprouts have a unique taste and arc very 
suitable for tossed salads. 

COOKED BEAN SPROUTS 857 

Chop one medium size onion and cook in frying pan in a 
little water until soft. Salt. SShen soft, add 4 c cleaned, 
drained, bean sprouts. Cook until almost soft. Add sov sauce 
and salt to taste. Saves Tour. 

CHOP SUEY 858 

Cook in ftying pact with a little water: 

I large onion chopped. I c chopped celery and l c sliced 
mushrooms. 

When soft add: 6 c cleaned, diained bean sprouts. Cook 
until almost soft. Add soy sauce and salt to taste Serves sis. 


l^ecijteS and 

JdetfffJ - Hints 


BREADS 

HOT CAKES & WAFFLES 
CAKES & PASTRIES 
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Many persons, with a mild allergy to wheat, have found the 
following method of preparing bread to be beneficial. The 
icason r, that the fcimcntalion lakes place in the sponge rather 
than inside the body. I his 72 hour sponge method also helps 
keep down weigh L 


BREAD SPONGE. 72 HOUR PROCESS 


900 


1 Tbs active dry yeast 
1 c Whole Wheat Flour 


Sponge: 

2 potatoes or # 10SA 
2 Tbs brown sugar 
2 tsp salt 

Cook potatoes in 1 pL water and let cool. 

Mash and add sugar and salt. 

Dissolve yeast in •/« c lukewarm water and let stand 15 min- 
utes without Stirling. 

Stir in l c Whole Wheat Flour and place in I quart jar. 
(cover, but not completely) Set as.de 72 hours at room tem- 
perature. Stir down each time the mixture reaches top of jar. 
repeat until it slops working. 

After 72 hours, keep in ice box until ready to use. 


I pi. warm water 
6V5 c Whole Wheat Flour 


t c sponge 
VI coil 
W c brown sugar 

Combine, knead, varying amount of flour as needed, place 

n oiled bowl to rise. . 

I irhtlv wink down, place m pant, let rre a little and bake 
.t about J50* F. until done, (about 50 to 60 minutes. Unend- 
ing on tire size of loaves). 

901 


YE BREAD 


( wheat -free) 


I Tbs active dry yeast 
•Hi c Rye Flour 


: c milk 

I I K oil 

' llcat nilk pour over oil in bowl and add salt. 

When It KI.WAKM dissolve yeast m mixture. Sift the Rye 
I lour, measure ami irsift into above. Add just enough Rye 

1 lour to make a Miff dough. Stir for about 5 minutes, cover 
with towel and let nsc for about 2 hour, in a _ war in place 
Punch down and turn onto a board lightly dusted with Rye 
How Knead l«l minutes until dough becomes springy, bnape 
into loaves, cover with towel and let iIms until dough begins 
to lift tlr towel Place in a pre heated oven and bake at 300 
F for 1*4 hours with a pan of hot water placed on shelf di- 
rectly beneath pans of bread. 

BROWN RICE FLOUR BREAD 902 

(with baking powder) 

2 c Brown Rice Flour 2 Tbs oil 

3 tsp baking powder l lbs Wheat Germ 

Combine all dry ingredients and sift. Blend in oil and ■ mako 
into a thin batter with about I c water. Pour into a . shal ow 
creased pan and bake in pre-hcated overt at 400 I . for l 
hour or until done. 

BROWN RICE FLOUR BREAD 903 

(with yeast) 

6 c Brown Rice Flour 4 Tbs brown sugar 

Vi c Wheat Germ (optional) 4 Tbs oil 

i , %p V1 |, I Vi or 2 lbs active dry yeast 

Thoroughly mis dry ingredients. Dissolve yeast in Je wm 
water and add oil and mixed dry ingredients. Mix wJl. add 
more warm water to make soft mixture Place in greased muf- 
fin tins or bread pans, filling about .'x full. Le. stand 43 1 min- 
utes Bake in pre-hcated oven 30 minutes, or until bread is 
brown ousted and cracks on lop. 

SOYA-RICE FLOUR BANANA BREAD 904 

(wheat-free) 

I c brown sugar ** c So7» Flour 

■4 c 0 ;i I tsp sou a 

2* cgjr-. well beaten 3 ripe, mashed bananas 


tsp sail 
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3 Tbs milk i 

Wi c White Rite Flour 
Combine all ingredients. Put in warm place hour before 
baking. Place in bread pan and bake at 400’ F. for 1 hour. 

SOYA MUFFINS 905 

(wheat-free) 

2 tsp baking powder 
pinch of salt 
I Tbs grated orange peel I c sweet milk 
I lbs melted butter or Vx c raisins 

margarine Vx c chopped walnut meats 

I Vx c Soya Flour 

To beaten egg yolks, add brown sugar and grated orange 
peel, then add melted butter. 

Add flour, baking powder and salt sifted together, alter- 
nately with the milk. Add stiffly beaten egg whites Then 
add raisins and chopped walnut meats 
Hake at 325* F. for 35 minutes. 

Hint: sec #917A. 


2 eggs, separated 

3 Tbs brown sugar 


MILLET-BARLEY-SOYA MUFFINS 905B 

(wheat-free) 

: c Millet Flour 1 tvp baking powder 

•A c Barley Flour Vs c Water 

Vx c Soya Flour 1 I bs Oil 

Vx tsp salt 4 Tbs Honey 

I egg 

Sift flours before measuring. Mix dry ingredients. Heat egg 
and add oil. honey and water. Blend with dry ingredients, mix 
lightly. Bake at 375* F. for 25 minutes 

BARLEY GRIDDLE CAKES 906 

(wheat-fire) 

1 c Barley Flour I egg. beaten 

2 tsp baking powder I tsp oil 

Vx tsp salt 

Combine ingredients with I c cold water. Mix thoroughly 
adding more water if necessary. Bake on hot griddle 
Hint: sec #9I7A. 


SOYA RICE WAFFLES 


907 


(wheat-free) 
F. B. Laursrn 


Vi c Soya Flour Vx tsp salt 

Vs c Brown Rice Flour Vx c cream or water 

I l bs baking powder I egg. separated 

3 tsp brown sugar 2 I bs oil 

Combine well-beaten egg yolk with Vx c sifted dry ingredi- 
ents. then add oil. Alternately add remaining sifted dry in- 
gradients and liquid. Fold in stiffly beaten egg whites. 


BROWN RICE FLOUR WAFFLES 

(wheat-free) 

2 c Biown Rice Flour 


908 


2 eggs 
I Vx c milk 
6 Tbs oil 


3 tsp baking powder 
I Tbs brown sugar 

Vx c chopped walnuts 
(optional) 

Beat eggs and milk together. Combine dry ingredients and 
add to egg and milk. Add oil. 

SOYA-RICE FLOUR COFFEE CAKE 909 

(wheat-free) 

Vx c Soya Flour 2 eggs, beaten lightly 

\Vx c White Rice Flour I c milk 

4 tsp baking powder I tsp cinnamon 

Vx tsp salt I Tbs vanilla 

4 Tbs brown sugar 

Bake in a flat pan at 350* F. for 35 minutes. 

BANANA SPICE CAKE 909-1 

( wheat- free) 

Paula Simonds 

2Vx c Brown Rice flour I tsp vanilla 


(sifted) 

2’A tsp baking powder 
Vx tsp soda 
- ’x tsp salt 
14 tsp cloves 
eggs 
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I Vx tsp cinnamon 
Vx tsp nutmeg 

1V5 c (about 4) ripe bananas 
Vx c oil 

\Vx c brown sugar 

. _ _ 3 Tbs sour cream 

Sift together: flour, baking powder, soda, salt and spices. 
Add oil to sugar gradually. Add eggs one at a time. Next 
add sour cream and vanilla. 

Add bananas (mashed) alternately with flour. Pour into 2 
well greased 9 inch layer cake pans. Bake at 375* F. 25 min. 
or until done. 

SOYA, CAROB CUP CAKES 910 

(wheat-free) 

V4 c brown sugar I c Soya Flour 

Vx c oil 1 tsp baking powder 

2 eggs, separated and 2 ‘I bs Carob Powder 

beaten 1 tsp vanilla 

Vs c milk 

thoroughly cream oil and sugar; add beaten egg yolks. Add 
flour and baking powder alternately with liquid to mixture. 
Tlien add beaten egg whites, carob and flavoring. Bake at 
350* F. until done. 


SOYA CAKE 


910A 


3 c Soya Flour 
3 tsp baking powder 
Vi c Brown Sugar 
3 drops Almond Extract 
Vx tsp l.cmon Extract 
Vs c Orange Juice 


(wheat-free) 

Vi tsp Vanilla Extract 


4 Fgp.s. well beaten 
Vs tsp Soda 
Vx tsp Salt 
I c cream 

I c milk (approximately) 


Sift dry ingredients together except sugar and soda which 
nc to be rubbed smooth with the eggs. Add to the egg mixture 
the orange juice and extracts, then milk & cream. To this add 
the sifted ingredients. Bake at about 350 degrees for about 45 
minutes. 


QUICK RAISIN NUT BREAD 


910B 


(wheat-free) 

Vi c seedless raisins Vi tsp salt 

Vi c walnut meats Vi tsp cinnamon 

3 tvp baking powder I egg 

2 c sifted rye flour 2 1 bs vegetable oil 

Vx c sweet milk Vi c honey 

Chop nuts coarsely and mix with raisins. Sift flour. Sift 
portion of flour over raisins and nuts and remainder with 
baking powder, salt and cinnamon. Beat egg, add honey and 
vegetable oil. Add dry ingredients alternately with milk, beat- 
ing after each addition. Add raisins and walnut meats last. 
Turn into a greased loaf pan and bake in a moderate oven, 
350’ F. for about one hour. After removing from oven, let 
stand in pan for a few minutes, then remove to cake rack and 
cool. 


POPCORN BALLS 


911 


I c sorghum I small piece butter 

I c brown sugar popped corn 

Cook sorghum and sugar until hard ball stage when dripped 
in cold water. Add butter and pour over popcorn. Stir and 
make into balls. Peanuts may be added. 


RICE FLOUR PIE CRUST 

for one 9 inch pic 

I c Btown Rice Flour 4 l bs margarine 

4 Tbs icc water 


912 


I Tbs. Potato Flour 
Vx tsp. salt 


Combine rice flour, potato flour and salt. Cut in margarine 
with pastry blender to a fine texture. Add icc water to form 
a soft dough. Pal dough evenly into pic pan. Bake 15 min- 
utes or until nicely browned in -425’ oven. 


WHOLE RYE FLOUR WAFFLES 

(wheat-free) 


913 


3 eggs 
lVi c mdk 


! Tbs dark brown sugar or 
Honey 
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'/j tsp salt 2 Tbs melted butter 

1 Vi c Whole Rye Tlour 

Beat egg yolks well, add ingredients in order given. Beat 
egg Whites until stiff but not dry and fold into batter. Bake 
in hot waffle iron. May also be used as pancakes. 

Remarks; 1 egg is equal in leavening power to Vi tsp baking 
powder. 
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I c Soya ( .ms. Wheal Grits. Bariev Grits or Sicel Cut Oats 
added lo I c boiling water and soaked until all the water is 
absorbed is a delicious addition to: breads, chili, cookies. 
Noups. ca-vvcrolcs meat loaf or patties. Keep on hand in 
refrigerator for instant use. 

SOUR MILK 915 


BARLEY MUFFINS 913A 

(wheat- free) 

2 c Harley Flour Vi c dark brown sugar 

2 tsp baking powder 2 eggs 

I tsp baking soda (scant) '/» c cream (add water if 
pinch of salt moist batter is desired) 

Sift dry ingredients together. Add combined eggs and liquid, 
beat thoroughly. Makes I dozen muffins. Bake at 400 degrees 
for 25 minutes. 


BROWN RICE FLOUR MUFFINS 913B 


(wheat-free) 


I c Brown Rice Flour 
(sift before measuring) 
\ x /i tsp baking powder 
'A c dark brown sugar 


V* tsp salt 
I egg (beaten) 
•A c milk 
4 Tbs oil 


Sift dry ingredients together. Beat egg. add milk and oil. 
blend into dty ingredients, but do not beat. Bake in well 
greased muffin tins for 15 minutes in 450* oven. I his recipe 
makes 6 large or 12 small muffins. May also be made and 
shaped as a loaf of bread. 

HONEY MUFFINS 9I3C 


2 c barley flour 
2 tsp baking powder 
I tsp soda 
Vi tsp salt 

A* c creamed or canned 
milk 

Combine milk. 

Add beaten eggs 
and add to liquid 
fin ims (Mixture 
one dozen. Hake 


(wheat-free) 

2 '1 bs vegetable oil 

2 Tbs honey 

(over I lowing) 

1 tsp vanilla 

Vi c*«fark brown sugar 


vegetable oil. honey and vanilla in bowl, 
and sugar. Mix well. Sift dry ingredients 
mixture. Pour or spoon into greased muf- 
is the consistency of cookie dough.) Makes 
ot 400 ■ I for 20 minutes 


If you like a cookie with a cake texture, odd coconut nuts, 
raisins <>r dates to the above recipe ami drop onto a greased 
cookie sheet and bake 8 minutes at 3*5 ' I 


SOUR Mil K — may be made from sweet milk by adding 2 
t'P lemon juice or vinegar to I c sweet milk. Keep in a warm 
place or stir over very low heat a minute or two until the milk 
curdles. 

SIFTING 916 

Slf TING -Except for bread and rolls, sift flour once before 
measuring. For cakes, cookies and pics, rc'ifl flour 2 or 3 
times after measuring. The purpose of sifting is to obtain a 
lighter texture — not to remove anything. Coarse bits of grain 
..ml bran flakes may be poured into bowl with sifted flour. 
Coarser flour or meal should not be silted. 

FOR MUFFINS 917A 

l or Muffins -try adding Hulled Sesame Seed to greased 
muffin tin before adding batter also sprinkle on top. 

SKIN CLEANSER 918 

OAT FLOUR is successfully used by many to cleanse and 
soothe tender, sensitive skin. It also helps relieve dry. itchy . 
scaly skin caused by soap or hard water. 

Methods as described b> Doris llopwood, Nutritionist: 

• Wet hands and face- put about one Tbs of Oat Flour in 
palm add enough more water to make a smooth paste then 
smooth over the hands and face. Leave on for a short time — 
a minute or two -and tinsc off." 

‘‘For treating severe cases of poison oak or poison ivy, swish 
I c of oat flour in a small cotton bag in warm bath water 
until water is gooey— leave patient in bath for 10 minutes, 
lake patient out. pat dty and apply contents of bag to affected 
rails and let dty. Repeat with fresh oat flour until relieved.” 


(Numbers indicate where product is used in recipes) 

DESCRIPTION OF PRODUCTS OF EL MOLINO MILLS 


HELPFUL HINTS 914 

With a little experience. Whole Wheat Flour (hard wheat) 
or Pastry Whole Wheal Flour (soft wheat) may be used in 
cake baking, pie crusts, breads and rolls or lor any pur| 
white flout is used. The better flavor and nutritional value 
will reward you for your effort in learning boss to use them. 

To measure honey, first measure shortening and then meas- 
ure honey in the same measuring unit. 

One of our customers tells us her children now approach 
their whole grain breakfast cereals with much enthusiasm. She 
moulds cooked cereals into figures and animals with cookie 
cutters. 

Worth Trying: 

Sprinkle chopped Hulled Sunflower Seed over grated carrot 
salad. 

Replace approximately |0'« wheat flour with Sunflower 
Seed Meal ill all baking especially cakes, to make more 
attractive. Note the high nutritive values on "composition of 
foods" chart. 

Add handful of Hulled Sunflower Seed into cereals while 
cooking. 


ALFALFA SFED — Untreated, select quality alfalfa seed for 
sprouting and tea High mineral content. Sec directions for 
preparation of sprouts or tea. 

505-850-855-856 

ARROWROOT STARCH -Finely ground tuberous root- 
sir ks of the arrowroot. I he nutritious starch yielded by this 
plant may be used in place of corn or tapioca starches, but is 
reputedly the only starch that has an alkaline ash with calcium 
content Used as a carbohydrate for milk modifying in infant 
feeding. 

Fiom United Sum Dispensatory 
2 3rd Edition 

Arrowroot starch occuis as a light white powder. It pro- 
vides a very mild, easily digested dietary article well adapted 
for the sick and convalescent and particularly suited because 
of its demulsion properties to bowel complaints. For use of 
the material, it should first be formed into a smooth paste 
with a little cold water or milk, then hot water or milk added 
gradually with brisk agitation. The preparation may then be 
suitably flavored and sweetened. 

HULLED BARLEY A natural white barley with only the 
outermost "hull** or “chaff” removed. Neither pearled nor po- 
lished. A flavorful addition to soups, cereals, casseroles, etc. 
400 

BARLEY GRITS- whole, hulled barley, cracked into 6 to 
S separate pieces, free from flour. A flavorful addition to 
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soups, cereals, casseroles or in meat loaves, hamburgers and 
patties as a meat extender. 

401-917 

BARLEY FLOUR— A finely ground hulled barley for 
blending with other flours in baking bread, muffins, cakes, 
cookies, hotcakes. thickening, etc. Much used in infant feedmg. 

An excellent substitute in restricted diets. 

1 OOC-905 B-906-9 13A-9 I 3C 

BUCKWHEAT GROATS— Whole, roasted buckwheat used 
lor cereal, stuffing, soup, podding and favorite Jewish dishes- 
Blintzes, Knishes. Varnishkcs, etc. 

309-310-311*312-31 3-314-400 

BUCKWHEAT FLOUR— Pure eastern buckwheat flour 
with nothing added. Makes real “Old Time" hotcakes and waf. 
flcs. Add to scrapple. 

700-701 

CAROB POWDER -“St. John's Bread". “Boecksur". “Honey 
Locust". "Locust Bean", etc. Finely ground select Carob pods 
from budded trees. Ideally suited for confections, hot or cold 
milk drinks, cakes, icings, cookies, fudge, syrup. Carob powder 
is alkaline, high in calcium, rich in natural suoars. low in starch 
low fat (2% fat as compared to 52% fat in chocolate), and 
is delicious used with equal parts of powdered skim milk for 
all kinds of “Confections without Objections Surprise the 
family with a batch of "Brownies" today. 

IOOA.|OOC-2tKIA-2«2A-:03.204.:04B- 

205-20511 205C:06-207-207A-2<>:B-2IO- 

2 1 1 -2 1 1 A 2 50.500-50 1 -50 1 A -5(1 1 B- JO I ( ' 506-702-9 10 

CORN (WHOLE) White or Yellow Midwestern select 
corn for home grinding, hominy or parching. Offered in var- 
ious grinds for every use. 

CORN MEAL White or Yellow— Cool, slow ground on 
buhr stones from select corn, to medium meal consistency. (An 
extra coarse grind is offered in yellow corn meal only). Ground 
the old fashion’ way for old fashion dishes. All the corn 
germ and corn flour is left in so that it is not necessary to add 
other flours to prevent crumbling. I or: cornbread. mush, tneo 
mush, hotcakes. tamale pic. fritters, scrapple, etc. 

I00A-100C-1 15-1 15B-1 16-1 17- 
1 1 8- 1 19-308-31 5-401 -405 -700-70 3 -705 

CORN FLOUR White or Yellow Whole ground to a fine 

consistency from select midwestern corn. Used in breadinf. 
breads, gems, hot cakes, waffles and many other uses mixed 
with various flours. 

I00A-100C-700A 

HOMINY GRITS Southern Style "Grits" made from se- 
lect white corn. Dcgcrmed and hulled. 

401 

POP CORN. Yellow— Highest quality. Pops large and ten 
dcr. Try ours and taste the difference. 

804A-9I I 

FLAXSEED Pure "Druggist" quality, untreated flaxseed 
Add to cereals before cooking. Aids in relief of constipation. 

Reputedly contains valuable unsaturated fatly acids. 

400-50) 

FLAXSEED MEAL— Flaxseed (described above) ground 
to medium meal consistency. Add to cereals before cooking 
and blend with other flours in baking. Aids in relief of consti 
palion. Reputedly contains valuable unsaturated fatty acids. 

I00C-I35 

GARBANZOS (CHICK PEAS)— Untreated, large c nuk- 
ing variety Garbanzu Beans. For soups arid casseroles Alka- 
line tendency. 

J20 


THE SURVIVOR Vol. 6 

LENTILS— Untreated, large, cooking variety Lentils. For 
soups and casseroles. Alkaline tendency. 

319-804-856 

HULLED MILLET— Untreated (Proso) Millet, freshly 
hulled Alkaline forming and easily digestible. Absorbs from 
) to •! parts of liquid while cooking. In a steamer it cooks 
light and fluffy for delicious cereal, puddings or casseroles. 
An excellent meat extender of good quality protein. 

32 I -400-406 

MILLET MEAL— Medium grind meal from Hulled Millet. 
Use equal pans millet meal with corn meal in tamale pie; or. 
mush lor ccieal or for frying. Millet has an alkaline ash and 
tends to balance the ash of acid cereals. The unusually high 
quality of millet protein and lecithin make it an excellent meat 
extender. 

1 00C- 2 16-308-401 -801 

MILLET FLOUR— Pure, hulled millet (White Pioso) lincly 
ground. Alkaline-forming, easily digestible. Especially suited 
for breads, etc. in diets restricted of wheat, rye. etc. Millet is 
particularly high in Vitamin B-2. Potassium. Lecithin. Silicon. 
Iron. Magnesium. Calcium. Phosphorus and essential Ammo 
Acids. 

905B 

MUFFIN MIX lor hotcakes. waffles, cookies, dumplings, 
'■•reading, etc. A self-rising mixture of 8 unrefined flours: whole 
wheat, bun. old fashion* dark brown sugar, soybean, leaven- 
ing*. rye. corn, wheat germ, barley, oats. salt, rice polish. 

kwheai A most delicious mixture constantly gaming m 

popularity. 

A tartrate base leavening (a iccryslullized product from 
i f)C juice of grapes) absolutely free from alum, ammonia or 
lime. (I he exact combination is confidential; however, is 
added in conformance with pood health principles). 

I00C- 120-121 - 200A-2 10 - 307 

MUNG BEANS -Untreated, select quality Mung Beans for 
sprouting or cooking. Sprouting reputedly increases B and < 
vitamins several tunes over amount contained m parent seed. 
Sprouts add flavor to salads, omelets, sandwiches and oriental 
dishes See directions for preparation of sprouts. 

857-858 

OAT GROATS— Untreated, natuinl. hulled oats, with only 
the outermost "hull" or "chaff" removed. For grinding or 
cereal. Excellent when blended in equal amounts with Red 
Cereal Wheat when cooking as a ccrcai. 

400- 403 

STEEL CU E OATS— Natural, unrefined oat groats cut into 
2 to 3 small cubes for a tasty, chewy ccrcai. l or ccrcai. or 
for variations, blend with cracked wheat or hulled millet. 

401- 404-800-917 

ROLLED OATS -Old fashion’ type rolled oats— large sep- 
arate flakes. Cooks into large chewy flakes when properly 
steamed. Use for ccrcai. cookies as you would other type oats. 
For added flavor in cookies, toast lightly m oven, then crumble 
between hands. 

I IO-I35-2I I A-2 14-220-22 1-40 1 

SCOTCH OATMEAL— Natural, unrefined oats ground 
"Scotch Stvlc" for Scotch Oatcakes, griddlecakcs. cookies, 
scones, porridge and for blending with other flours in baking. 
I0OA-1OOC 

OAT FLOUR -Finely ground lo flour from oat groats. For 
blending with olher flours in baking bread, muffins, cakes, hot- 
cakes. thickening. Roiled Oats may be added to produce vari- 
ety in texture. Much used in infant feeding. An excellent sub- 
stitute in icsti ictcd diets. Also used to cleanse & soothe tender 
sensitive skin. Helps relieve dry. itching, scaly skin caused by 
soap or hard water. 

9 1 S 
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GREEN SPLIT I’EAS — Untreated, natural green split peas 
of select quality, for soups. 

802-803 

POTATO FLOUR Whole. Idaho potatoes, steam cooked 
and dried (including pecl». One pound of potato flour is equal 
to 5 pounds potatoes. Compact and convenient with all the 
flavor of good potatoes. Use in soup, breads, gravies, hotcakes. 
muffins, breading, etc. Fiend with other flours before adding 
liquids to prevent lumping. 

This FINE grind potato flour must be blended with tire 
flour or other dry ingredients, such as sugar, before mixing 
into the dough. Another method is to cream the potato flour 
with the shortening, which produces excellent results. 
lOOA'lOOC- 108A- 1 1 2-200A- 
3 1 8 -405 -604 -605 -608-805 -807 

NATURAL BROWN RICE— Finest quality. California 
Pearl rice. Hulled by a special technique to fully preserve all 
the germ. ( I he germ at the tip end of the kernel b often 
damaged in hulling by common methods used.) All the polish 
and bran as well as all the rice germ remains for maximum 
natural goodness. Unsurpassed when properly cooked. Unpo- 
lished rice used in place of potatoes is a welcomed change. 

The protein is of high quality. 

306.306A-306B-306C006I). 

3O6i:-306l ; -4OO-6O6-607-6l I 

BROWN RICE FLOUR— Rice (described above) reduced 
to flour for blending with other flours in all baking and bread- 
ing. A "must" added to holeake and waffle batters. 

One of the best flours used in allergy or restricted diets. 

With skill, brown rice flour may be used without any other 
flours in any baking with your favorite recipes. Unsurpassed 
when made into a batter for breading. 

100C- 1 26-200A-250-604-704- 807-902 • 

903- 907-908-909 1 -9I2-913B 

WHITE RICE FI OUR Polished white rice reduced to 
flour. Use same as you would Brown Rice Flour. 

904- 909 

RICE BRAN Outer bran layers of brown rice. A by- 
product front polishing natural rice Into white rice Use as 
you would rice polish and wheat germ. 

I O0C-2OOA 

RICE POLISH Inner bran layers from brown rice. A by 
product from polishing natural rice into white rice. Contains 
high concentration of minerals and vitamins often absent from 
refined foods. Add to practically all foods as you would wheat 
germ. Particularly popular in "health cocktails”. I xtremely 
valuable in calcium in a form easily assimilated. 

100C- 1 1 6-200A-506-807 

RYF. (WHOLE) Dark Northern r>c for home grinding 
and cereal. Offered in several grinds for every use. 

400 

RYE GRITS whole rye cracked into 6 to 8 separate pieces, 
free from flour. Used as cereal or mix with other grits or meals 
for adding to breads. 

IOOC-IOOE-401 

RYE MEAL— "Pumpernickel” type rye whole ground to 
consistency of a coarse corn meal. Blend with other meals or 
flours in baking. 

I00A-100D-I05 

RYE FLOUR— Whole ground to fine consistency from 
dark northern rye. For: breads, sour doughs, scrapple, rolls 
and many other uses mixed with various flours. 

I00A- I00D- 106- 1 3 I -901 -9 1 OB-9 1 3 

HULLED SESAME SEED Untreated, freshly hulled white 
Sesame Seed. Add to oiled bread pans and muffin tins before 
adding dough or batter. Sprinkle on top of moist hotcakes. waf- 
fles. breads, muffins, cookies when baiter or dough is first put 
in container for baking. Use in liquefiers. 
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1OOC-I00E- 10 1A-207-2 12-2 1 5-220-71)2-9 17A 

SESAME SEED MEAL— Slow, cool ground Hulled Sesame 
Seeds. Contains full oil content. High in lecithin, protein, 
minerals and vitamins. Blend in with: cookies, cake, mashed 
potatoes, cooked vegetables and cereals. Combine with lemon 
and spices for salad dressings. Place in liquefier with cocoanut, 
carob powder or juices for "Health Cocktails” or liquefy with 
water and honey for sesame milk. Keep refrigerated in tightly 
closed plastic bag. 

508 

SEVEN GRAIN CEREAL A delicious combination of 7 
unrefined grinds of: wheat, corn, barley, oats, rye, soybeans, 
bran and rice bran. Raisins or dates provide adequate natural 
sweetening when added. A most delicious and nourishing 
breakfast of increasing popularity. For: cereal, pudding, soup. 

• roles, loaves A pallies as a meat extender. Replace small 
amount of P .r when baking, with cooked cereal. 

401 

SOY BEANS Easy cooking— Table variety. The Soy Bean 
combines more concentrated food elements than any oilier 
common food. Compare the nutritive values on "Composition 
of Foods" chart, and note these features: extreme high pro- 
tein. 40 to 45%; low starch, less than 2%; easily digestible oils; 
rich in lecithin; "contains all essential Amino Acids" (Osborne 
A Mendel); has an alkaline ash and tends to balance the acid 
ash of acid forming cereals. I lie Soy Bean is concentrated, 
wholesome nourishing and economical. It is rich in and is also 
a cheap source of protein of high quality, oil, minerals and 

C actkally all the known vitamins when prepared in various 
tins. Serve: cooked, baked, toasted, sprouted, as milk, in 
soups and a thousand taste tempting ways. For more complete 
methods of preparation obtain: "I he Useful Soybean.' by 
Mildred Lager. 

301 30IA-30IAA-30IB-302-302A-302U-302C-302D 
3U3-305-305B 806A-857-858 

SOYA GRITS- l ightly toasted soya beans cracked into 8 
to 10 separate pieces, free from flour. As like soya meal it is 
ready to cal except for softening, and therefore should be 
soaked as described for soya meal and added to numerous 
ready prepared cereals for added nourishment or to many meat 
dislics as a meat extender or in place of meat. 

IOOC-2 19-22 1-3 18 401-917 

SOYA MEAL— is ground to the consistency of a coarse 
corn meal. For improved flavor and nourishment and for alka- 
line balance soak with 2 parts of boiling water until all mois- 
ture is absorbed. Keep in refrigerator to be added to meat 
loaves, patties, croquettes as a meat extender. 

I00A- I00C-3 1 8 

SOYA FLOUR is recommended for home consumption in 

C fcrence to Soy Bean Flour (raw). Soy beans for all El Mo- 
» Soya products have been lightly toasted to aid assimilation 
.m<l is designed to preserve full nutritional value. Soya pro- 
ducts have a slightly sweet flavor somewhat resembling freshly 

crushed nuts. Soya Flour imparts a smoothness and richness 
:n all products in which it is used. For improved flavor and 
nourishment, replace up to I part soya flour to five parts wheat 
flour wherever wheat flour is used. 

I00A- 100C- 101 -107- 107.A- 1 29-200A-20 1 B- 

202D-2 14-2 18-8 06-904-905-905B-907- 

909-91 0-9 10A 

SOYA POWDER is the same as soya flour except that it 
is more finely ground for milk and other liquid uses. 
207A-504-507 

SOY BEAN FLOUR —(Raw) Select whole raw soy beans 
reduced to flour. 

HULLED SUNFLOWER SEED— Large, tasty meats from 
giant size, select sunflowers, freshly hulled. Can't be beat as 
appetizers, just as it comes from the bag. May be toasted with 
or! or butter arid salted, for appetizers. Add to cereals while 
cooking, cookies, salads, patties, etc. After pouring waffle bat- 
ter on iron, sprinkle sunflower seeds on top before closing lid. 
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Good and Good for you. 

I 10-207-321 -404-702-9 1 7-9 1 7B 

SUNFLOWER SEED MEAL— Ground sunflower seed 
meals. Contains full oil content. Wend in with: cookies, cake, 
mashed potatoes, spreads, ceieals. and "health cocktails." Im- 
proves flavor of all baked dishes. Mixes to advantage with 
flour in most all bakings, when replacing flour up to 50%. A 
characteristic is its quick baking. In soup it needs only iust 
heating. 

1 00C- 1 2 7-200A-9 1 4 

RED CEREAL WIIEA E — Select quality, hard Montana and 
North Dakota spring wheat. Grown in healthy soils of high 
mineral composition where the land is allowed to rebuild 
through a long range rotation plan. In discing under summer 
fallow, natural organic processes take place ami humus is 
conserved. All El Molino hard wheat products are made with 
this wheat. The price of wheat is governed mostly by its 
protein content. Note the premium protein of El Molino wheat 
as compared with high protein spring wheat listed by the U. S. 
Department of Agriculture in "Composition of Foods" chart. 

Its premium quality is evidenced by its Alkaline ash. 

316-3 17— 100—I02 -103-8 50-850A 

CRACKED WHEAT- Red Cereal Wheat cracked into 4 to 
6 separate pieces, free from flour. For cereal, meat loaf, cas 
seroles, soups, hamburgers, patties, etc. 

1000 1000-401-404 


WHEAT GRITS— Red Cereal Wheat cracked into 6 to R 
separate pieces, free from flour, lor: cctcal. meat loaf, ham- 
burgers. patties, etc. 

I 00C- 1 05-40 1 -'»l 7 


WHOLE WHEAL FLOUR Cool, slow ground on buhr 
stones from hard Red Cereal Wheat described above offered 
in "l ine" or ‘'Medium" grinds. Absolutely nothing is removed 
All the bran and germ is reduced to flour consistency. For: 
breads, rolls thickening, hotcakes. etc Use in place of white 
flour for all baking except for pastries For pastries use Pastry 
Whole Wheat Flour. 

1 00- 1 00- 1 (17- 1 OS- 1 12-1 1 3-114- 
1 22-123-1 2-:- 1 28- 1 2*>- 1 3<i I.M-I 
20I-2O2B-203-2OM-2O3 '-2<»S.\-2I ! 213 
310 31 1-31 5-600-6 1 0-7(13-706- 
807-8 5 2-900 


GRAHAM FLOUR a whole wheat flour with the inner 
part of the kernel ground to the consistency of white flour and 
the bran layers left flakey and coarse. For. bread, rolls, gems. 

129 


PASTRY WHOLE WHEAT FLOUR Finely ground 
whole, soft, while pastry wheats Lise in place of all white 
flout in pastry baking including pics, cookies, waffles, cakes, 
etc. 2 or 3 extra siftings after measuring assure success in 
lighter cakes. 

I II- 125- 1 26- 127-1 28-200-201 -20 1 B- 

202-202D-203-3 -201-206- 

208-2 1 1 A-2 14-2 1 5-2 1 5A-2 1 7-2 1 8-2 1 9- 

220-221-222-702-703 


BRAN FLAKES— (Red) Outer bran laser as it naturally 
comes from hard, red wheat. Used in muffins, cereals, breads, 
health drink, etc. 

1 00C- 105-1 25-502 


THE SURVIVOR Vol. 6 

tically all foods for your best source of valuable natural vita- 
mins. Refrigerate after opening bag. 
lOOA-IOOB-lOOE- 101- 116-12 3- 
124-1 29-200A-20 1 13-208-2 1 3- 
21 3A-2 1 5-2 18-2 19-22 1 -305-31 “13- $18- 
H)5-4iO-f-7()OA -902-90 .3-91 2 

WHEAT GERM FLOUR — Finely ground pure, raw wheat 
germ. Approximately 2% wheat germ flour added to refined 
Hour recipes restoics the germ removed in milling (white 
flour). Especially suited to add to cakes and pics, as well as 
all health "cocktails." Refrigerate after opening bag. 

WHEAT GERM U MIDDLINGS "Scalp of the Sizings" 
or "C altech" Made from the part of the wheat containing the 
germ and fine bran particles. Consists of approximately 17% 
pure wheat germ.. Replace for part of flour in baking. A 
quick-cooking cereal. 

1 00C-40 1 

“UNBLEACHED" WHITE FLOUR (HARD WHEAT) — 
A refined fl.wir from hard wheat. Absolutely no bleaching, 
maturing, nor preserving chemicals have been used in this flour. 
It is refined without chemical treatment and is therefore a "live" 
:'<m .! cream colored with much flavor. It is intended for use 
by those not desiring whole wheat flour, who arc opposed to 
using "commercial’ type flours. For: breads and all purpose 
use except for cakes. 

IO0A-I00C- 10I-I07-I07A-1 10- 1 12- 
1 15-1 16-129- 13 1-1 35- 
211-21 2-310-3 1 1 -600-700-852 

“UNBLEACHED" WHITE PASTRY FLOUR (SOFT 
WHEAT) A refined flour from soft wheat. Processed Mon- 
ti, al to Unbleached" hard wheat flour described above. For: 
pics, cookies cakes and general pastry uses. 

GLUTEN 1 l.Ol'R— is a low starch flour made by wash- 
ing the March from high-protein wheat flour. The gluten is 
dried and ground. (Note recipe in gluten section for prepar- 
ing gluten from whole wheat flour.) When using gluten flour, 
more soya, rye or other specially flours can be used in baking 
breads, hotcakes, etc. Excellent for gravies. 

10011- 1 OOC- 108-109 II 0-1 35-600 807 



WHEAT GERM —Untreated, natural embryo of select wheat 
•ready to eat. Especially delicious for breading fish and 
other meals; omelets, or in cookies Add wheat germ to prac- 
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FOOD AND NUTRITION BOARD, NATIONAL RESEARCH COUNCIL 
RECOMMENDED DAILY DIETARY ALLOWANCES, 1 2 REVISED 1958 

DESIGNED FOR THE MAINTENANCE OF GOOD NUTRITION OF HEALTHY PERSONS IN THE U.S.A. 


(Allowances ore intended for persons normally active in a temperate climate) 



Age 

Years 

Weight 
Kg. (lb.) 

Height 
Cm. |in.) 

Calories 

Protein 

Cm. 

Calcium 

Cm. 

Iron 

Mg. 

Vitamin A 
I.U. 

Thiam. 

Mg. 

Ribo. 

Mg. 

Niacini 

Mg.equi*. 

Asc. Acid 
Mg. 

Vitamin 0 
I.U. 

Men 

25 

70(154) 

175(69) 

32003 

70 

0.8 

10 

5000 

1.6 

1.8 

21 

75 



45 

70(154) 

175169) 

3000 

70 

0.8 

10 

5000 

1.5 

1.8 

20 

75 



6S _ 

70054) 

175(69) 

2550 

70 

0 8 

10 

5000 

1.3 

1.8 

18 

75 


Women. 

25 

58028) 

163(64) 

2300 

58 

08 

12 

5000 

1.2 

1.5 

17 

70 



45 

58028) 

163(64) 

2200 

58 

0.8 

12 

5000 

1.1 

1.3 

17 

70 



65 

58(128) 

163(64) 

1800 

58 

08 

12 

5000 

1.0 

1.5 

17 

70 



Pregnant (second half) 

-f- 300 

+ 20 

1.5 

15 

6000 

1.3 

2.0 

•f 3 

100 

400 


laclating (850 ml 

daily) 

• 1000 

4 40 

2.0 

IS 

8000 

1.7 

2.5 

-4-2 

150 

400 

infants i 

... 0-1/12 4 




See 










2/12-6/12 

603) 

60(24) 

kR. * 120 Footnote 

06 

5 

1500 

0.4 

0.5 

6 

30 

400 


' 12 12 12 

9(20) 

70(28) 

kfi. x 100 

4 

0 8 

7 

150° 

0.5 

0.8 

7 

30 

400 

Children. 

1-3 

12(27) 

■ • : 

1300 

40 

1.0 

7 

2000 

0.7 

1.0 

8 

35 

400 


4 6 

18(40) 

109(43) 

1700 

50 

1 0 

8 

2500 

0.9 

1.3 

11 

50 

400 


7-9 

27(60) 

129(51) 

2100 

60 

1.0 

10 

3500 

1.1 

1.5 

14 

60 

400 


10-12 

36(79) 

144(57) 

2500 

70 

13 _ 

12 

4100 

1.3 

1.8 

17 

75 

400 

Doys. , . 

13-15 

49008) 

163(64) 

3100 

85 

1.4 

15 

5000 

1.6 

2.1 

21 

90 

400 


16 i" 

63039) 

1 75(69) 

3600 

100 

1.4 

IS 

3000 

_ 1.8 

__2.5_ 

2S 

1 wi- 

400 

. . . 

1315 

49008) 

160(63) 

2600 

80 

1.3 

15 

5000 

1.3 

2.0 

n 

se 

400 


16-19 

54(120) 

162(64, 

2400 

75 

1.3 

15 

5000 

1.2 

1.9 

16 

60 

400 


1 The allowance levels arc intended to 
cover individual variations among most nor- 
mal persons as they live in the United Slates 
under usual environmental stresses. The rec- 
ommended allowances can he attained with 
a variety of common foods, providing other 
nutrients for which human requirements have 
been less well defined. 

2 Niacin equivalents include dietary sources 
of the preformed vitamin and the precursor, 
tryptophan. (H) milligrams tryptophan equals 
1 milligram niacin. 

Caloric allowances apply to individuals 
usually engaged in moderate physical activi- 
tv. I 'or office workers or others in sedentary 
occupations they are excessive. Adjustments 
must he made for variations in borlv size. 


age, physical activity, and environmental 
temperature. 

1 I he Board recognizes that human milk is 
the natural food for infants and feels that 
breast feeding is the best and desired pro- 
cedure for meeting nutrient requirements in 
the first months of life. No allowances are 
staled for the first month of life. Breast feed- 
ing is particularly indicated during the first 
month when infants show handicaps in home- 
ostasis due to different rates of maturation of 
digestive, excretory and endocrine functions. 
Hecomnicndations as listed pertain to nutri- 
ent intake as afforded by cows' milk formulas 
and supplementary foods given the infant 
when breast feeding is terminated. Allow- 
ances are not given for protein during iufanev. 
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APPROXIMATE COMPOSITION OF FOODS, 100 grams. Edible Portion 


Household ir.easurements (in terms of cups and spoons) are shown in grams to enable you, thru simple ratio, to de- 
termine any specific data desired in terms of cups or spoons. 


for easier use, we have avoided cluttering our tables with reference numbers. 


rOOD AMO 






CARBO- 



PRINCIPAL 

description 

CALORIES 

WAltR 

PROTEIN 

FAT 

FIBER 

HYDRATES 

ASH 

MINERALS 

VITAMINS 

(Dry) 

per 100 gm 

gm 

gm 

gm 

gm 

gm 

gm 

per 100 grams 

per 100 grams 

ARROWROOT 

362 

12. 

.5 

.2 

.1 

869 

.3 

25. 

mg Calcium 


STARCH 

) lbs=8 riii 








9.3 

20. 

mg Potassium 
mg Silicon 


ALTAI fA $m> 

371 

10. 

34.94 

8.6 

7.5 

35.96 

3. 

320. 

mg Calcium 

.22 mg 0 , 

’/, c = 105 gm 




• 




540. 

mg Phosphorus 

.78 mg 11* 








14. 

mg Iron 

3.3 mg Niacin 

PARI FY 

>61 

115 

128 

2.1 

1 6 

70. 

2. 

75. 

mg Calcium 

.65 rng 8. 

HULLED 








373. 

mg Phosphorus 

.12 mg Oj 

1 c=203 gm 








5. 

mg Iron 

3.1 mg Niacin 








485. 

mg Potassium 










171. 

mg Magnesium 










143. 

mg Sulphur 


BUCKWHEAT 

347 

12. 

117 

2.5 

1.6 

70 4 

1.8 

33. 

tng Calcium 

.58 mg Di 

FLOUR DARK 







347. 

mg Phosphorus 

.15 mg B* 

1 c--9B gm 








2.8 

mg Iron 

2.9 mg Niacin 

CAROB POV/DfR 

361 

10. 

7.75 

1.9 

5 05 

72.85 

2.45 

210. 

mg Calcium 

50. I.U.A 

<SL John's Bread) 







120. 

mg Phosphorus 

.033 mg Hi 









5. 

mg Iron 

.053 mg B* 

1 lsp -2 gm 








950 

mg Potassium 

2.53 rng Niacin 








80 

mg Magnesium 


CAROR CANOY 

130 per 

'/, or. bar 






10. 

mg Silicon 


CORNMFAL 

365 

12. 

9.1 

3.7 

2. 

71.9 

1.3 

18. 

mg Calcium 

510. I.U. A 

YELLOW 1 00 








276. 

m* Phosphorus 

.17 mg Di 

1 C-118 gm 








2.7 mg Iron 
121. mg Magnesium 
.68 mg Manganese 

2.1 mg Niacin 

1.7 mg E 

37. rng Choline 








00RNMEAI 

305 

12. 

9.1 

3 7 

2. 

71.9 

1.3 

18. 

mg Calcium 

.41 mg Bi 

WHITE 100 








248. 

tng Phosphorus 

.12 mg II? 









2.7 

mg Iron 

1.7 rng Niacin 

1 c-118 Pin 








121. 

mg Magnesium 

45. mg Inositol 









.68 mg Manganese 

37. mg Choline 

POPCORN 

362 

98 

119 

4.7 

2.1 

70. 

15 

10. 

mg Calcium 

.39 mg Bi 

YELLOW 








201. 

tng Phosphorus 

.11 tng Bt 

Popped 
1 c=14 gm 








25 

mg Iron 

2.1 rng Niacin 

HOMINY GRITS 

36? 

12. 

8 7 

8 

.4 

77.7 

.4 

4. 

mg Calcium 

.13 mg Hi 









73. 

mg Phosphorus 

.04 mg B? 

1 c — 160 gm 







4 

1. 

mg Iron 

12 mg Niacin 

TIAXSEFD 

526 

10. 

73. 

36 7 

4.9 

21.95 

3.45 

200. 

tng Calcium 

.08 mg Bi 

wiim f. 







640 

mg Phosphorus 

13 mg B? 

'/, C: 83 gm 








11. 

mg Iron 

5.5 mg Niacin 

GARRiWO 

359 

10 6 

20 8 

4 7 

5.3 

55.6 

3. 

92. 

rng Calcium 

Trace A 

BFAflS 





375 

mg Phosphorus 

.55 mg 0 . 








7.1 

rng Iron 

.17 mg B? 

1 i =210 gm 









1.5 mg Niacin 
?. mg C 

LENTILS 

33/ 

II 2 

25 

1. 

3.7 

558 

3.3 

59. 

mg Calcium 

570. I.U. A 








423. 

tng Phosphorus 

.56 mg Bi 

'/, c 100 gm 








7.4 

mg Iron 

.24 mg B? 

2.2 mg Niacin 
5. mg C 

MILLET 

331 

11.5 

9. 

3 8 

3.5 

70.25 

1.95 

(whole) 

(Whole) 

WHOLE 








80. 

mg Calctum 

.12 mg 0 1 

Hulled* 

327* 

II 8* 

9 9* 

2.9* 

3.2* 

69.7* 

2.5* 

240. 

mg Phosphorus 

.89 mg B? 

V, c— 101 p.m 








27. 

mg Iron 

7.1 mg Niacin 

MUFFIN MIX 

351 

10. 

14.38 

3.2 

2.55 

64.02 

5.85 

100. 

rng Calcium 

.14 mgBi 

— 

F.L MOL 1 HO 







900. 

mg Phosphorus 

.54 mg B? 

■ ' - - ^ w 

C~62 gm 








10. 

mg Iron 

10.5 mg Niacin 
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APPROXIMATE COMPOSITION OF FOODS, 

100 grams. Edible Portion 

rooo AMO 
description 

(Ory) 

CALORIES 
per 100 gm 

WATER 

gm 

PROTEIN 

gm 

FAT 

fcm 

FIBER 

Rlil 

CARBO- 

HYDRATES 

gm 

ASH 

f 

MINERALS PRINCI 
per 100 E'»ms 

PAL VITAMINS 
per 100 grams 

MUNG DEAN 
srRuurs — daw 

! C— 90 Rm 

23 

92.4 

2.9 

.2 

.7 

3.4 

.4 

79. mg Calcium 
59. mg Phosphorus 
.8 mg Iron 

10. I.U. A 
.07 mg D, 

.09 mg Bi 
.5 mg Niacin 
15. mg C 

OATS 

WHOLE GROATS 
V, Cr 86 gm 

390 

8.3 

14.2 

7 4 

1.2 

G7. 

1.9 

53. nig Calcium 
405. mg Phosphorus 
4.5 mg Iron 
145. mg Magnesium 
4.95 mg Manganese 
.5 mg Copper 
.17 rng Fluorine 
5. mg Zinc 

.6 mg Bt 

.14 mg Ba 

1. mg Niacin 

150. mg Choline 

OATS - ROLLED 390 

dry: 

V, c=% c cooked 

cooked: 

V. c— 1 30 mi 

8 3 

14 ? 

7.4 

12 

67. 

1.9 

53. mg Calcium 
405. mg I’hosphoius 
4.5 mg Iron 
145. mg Magnesium 
4.95 mg Manganese 
.5 mg Copper 
.17 mg riuorine 

.6 mg Bi 
.14 mgO* 

1. mg Niacin 

150. mg Choline 









5. mg 7inc 


TEAS 

GREEN split 
V, C=I 00 gm 

344 

10. 

24 5 

1. 

1.2 

60.5 

78 

33. mg Calcium 
268. mg Phosphorus 
5.1 mg Iron 
1.99 mg Manganese 
880. mg Polassium 

370. I.U. A 
.87 inR Di 
.28 mg Ua 
3.1 mg Niacin 
2. mg C 
.3 mg 0» 

330. mg Inositol 
18 . mg Uiotin 
.02 mg rolic Acid 
760. mg Choline 

ruTATO noun 
(with pool) 

V, c=92 Rill 

3'./ 

1 . 

7.1 

.7 

2.2 

80. 

3. 

25. mg Calcium 
88. mg Phosphorus 
4. mg lion 

40. I.U. A 
.30 mg Di 
.11 mg 0* 

4.5 mg Niacin 
23. mg C 

RYE — WHOLE 
(sifted Hour) 

»/, c=40 gin 

3?1 

1 1 

12.1 

1.7 

“2.“ 

71 4 

1.8 

38. mR Calcium 
376. mg Phosphorus 
3.7 mg Iron 
3 07 mg Manganese 

.43 mg Bi 
.22 mg Bt 
1.6 nig Niacin 

RICE — WHOLE 
DROWN 
(unpolished) 
'/, c— 104 gin 

360 

12. 

7.5 

1.7 

.6 

77.1 

1.1 

39. mg Calcium 
303. mg Phosphorus 
2. mg Iron 
.36 mg Copper 

.32 mg Di 
.05 mR D» 

4.6 mR Niacin 
2.4 mg E 

RICE ORAN 
*/, C— 51 Rill 

w 

" 1 

125 

13 5 

12. 

39 4 

13.5 

1 35. mg Calcium 
1930. mg Phosphorus 

2.73 n»R Di 
.27 mg 0» 

99 9 m a fJi irtis 









20 . mg lion 
1420. mg Polassium 

i ■ ■ i ■ ■ — —— — 

•5J.Z mK maciii 
3.21 mR B« 

7.3 mg Choline 
10. rng E 

RICE POLISH 
'/, crr57 gm 

392 

10.2 

128 

13.2 

2.8 

51.4 

9.6 

110. mg Calcium 
1460. ing Phosphorus 

659. mg Magnesium 

660. mg Potassium 
168. mg Sulphur 
134. mR Chlorine 

2.1 mR Bi 
.13 mg B» 

36.8 mg Niacin 

3.08 mg B« 

9.25 mR Choline 

9.8 mg E 

SESAME SEED 
HULLED 
'/, c=77 Rm 

582 

5.5 

18.7 

53.4 

2.4 

15.7 

53 

110. mg Calcium 
592. mR Phosphoius 
2.4 mg Iron 

.18 mg Di 
.13 mg Ba 
5.4 mg Niacin 

SEVEN GRAIN 
CLREAL 
(F.I Molino) 
'/, C=80 gm 

38? 

10. 

16.5 

595 

7.15 

63? 

2.2 

210. mg Calcium 
445. mg Phosphorus 
8. mg Iron 

.13 mg Bt 
.48 mg Ba 
8.5 mg Niacin 

SOY DEANS 
WHOLE 

•/, C = 105 gin 

331 

8 

40. 

18 

3.5 

25.9 

4 6 

271. mg Calcium 
586. mg Phosphorus 
8. mg Iron 
1700. mg Polassium 
380. mg Sodium 
70. mg Chlorine 

140. I.U. A 
1.07 mg Bi 
.31 mg Bi 
2.3 mg Niacin 
Trace C 

320. mg Choline 
1.18 mg B« 

.08 mg Biotin 
229. mg Inositol 
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APPROXIMATE COMPOSITION OF FOODS, 100 grams. Edible Portion 


FUUU ANO 
DESCRIPTION 
(Dry) 

CALORIES 
per too gni 

WATER 

gm 

PROTEIN 

gm 

FAf 

*■ 

FIBER 

Zm 

CARBO- 

HYDRATES 

gm 

ASH 

8"« 

MINERALS PRINCIPAL VITAMINS 
per 100 grams per 100 grams 

SOYA FLOUR 
(hulled) 

'/, c=56 gni 

480 5. 

(lecithin: 2.2, 

41. 225 

Starch: 15. Alkalinity: 

2.3 

24.) 

24.7 

4.5 

280. nig Calcium 
GOO. mg Phosphorus 
12. mg Iron 
1670. mg Potassium 
280. mg Magnesium 
5.8 mg Manganese 
270. mg Sulphur 
280. mg Sodium 
400. mg Silicon 
1. mg Copper 
7. mg Zinc 
15. mg Chlorine 
.5 mg Iodine 

140. I.U. A 
.5 ing Bi 
.32 mg B* 

1.2 mg B, 

4.9 mg Niacin 
.059 mg Biotin 
1.1 mR Panto- 
thenic Acid 
225. mg Choline 
175. mg Inositol 

SOYBEAN 

SPROUIS 

1 c=107 gm 

46 

86 J 

6 2 

1 4 

8 

4.5 

8 

48. mg Calcium 
67. mg Phosphorus 
1. mg Iron 

180. I.U. A 
.23 mg Bi 
.20 mg B/ 

.8 mg Niacin 
13. mg C 
1.56 mg B» 

.15 mg Biotin 
.336 mg Inositol 

SUNFLOWER 
SEEDS 
•lulled 
'/, c=76 R"i 

602 

10. 

26.31 

49.5 

2. 

8 24 

3. 95 

150. mg Calcium 
880. mg Phosphorus 
17. mg lion 

.13 mg Bi 
1.71 mg 0 j 
6 8 mg Niacin 

WHEAT 
RED CEREAL 
V, c- 107 gni 
Whole 

(Hard Motlhcrr 
Spring) 

no 

13. 

14 

2.2 

2.3 

668 

17 

36. rug Calcium 
383. mg riiosphorus 
3.1 mg Iron 
370. mg Potassium 

165. mg Magnesium 
4.59 mg Manganese 
.72 mg Copper 
8. mg Zinc 
.1 mg Fluorine 

.57 mg l), 

.12 mg R, 

4.3 mg Niacin 
.21 mg Be 
170. mg Inositol 
5. mg Biotin 
19 mg folic Acid 
90. mg Choline 

WHEAT BRAN 
HAKES 
(horn heid. 
red wheat) 
'/, c=2* 

.154 

10 1 

166 

3 7 

10 3 

53.7 

G 1 

77. mg Calcium 
1336. mg Phosphorus 
16.7 mg Iron 
1. mg Copper 
14. mg Zinc 

140. I.U. A 
.52 mg Bi 
.35 mg R> 

3.2 mg Niacin 

WHEAT GERM 
HAKES 
(full fat) 

1 IbS 8 Riu 

361 

1 1 

25 2 

10 

2.5 

47. 

4 3 

84. mg Calcium 
1096. mg Phosphorus 
8.1 mg lion 
.3 mg Eluorine 

2.05 mg Bi 

.8 mg Hi 

4.6 mg Niacin 
26. mg E 

.6 mg Ue 
690. mg Inosilol 
3 mg folic Acid 
400. mg Choline 

WHEAT GERM 
AND MIDDLINGS 
("Scalp of 
Sizings", 
"Caltech") 

'/, c— 55 riu 

361 

II 6 

15.4 

3 48 

2.41 

64.87 

7.74 

61. mg Calcium 
583. mg Phosphorus 
11 . mg lion 
486. mg Potassium 

1.5 mg Bi 
.4 mg Bi 
8.26 mg Niacin 
10. mg E 

WHEAT 

GLUTEN riOUR 
Vs C=45 gin 

355 

8 62 

41 0 

1.76 

3.75 

43.6 

.67 



"UNBLEACHED" 
WHITE HOUR 
(Hard Wheat) 
sifted 

1 c -112 riu 

365 

1? 

11.8 

1.1 

.3 

74 4 

.4 

16. mg Calcium 
95. mg Phosphorus 
.9 mg Iron 

.08 mg B. 

.06 mg Bj 

1. mg Niacin 

Household measurements (in 

terms of 

cups and spoons) 

are shown 

in grams 

to enable you, thru : 

iimplc ratio, lo de 


ter mine any specific data desired in terms of cups or spoons. 

For easier use. we have avoided cluttering our tables with reference numbers. We shall be glad to give the source 


of any figures of interest to our readers. 

Many vitamins and minerals are contained in those products which we have not listed. As additional information is 
obtained il will be made available. 
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Thu Si!tlli:mi!iil Cookbook 

1927 




CHAPTER XI. 11 

Preserving 

and 

Pickling of Fruits 

Fruits arc preserved into marmalades, jams and 
conserves, by cooking with from to their whole 
weight in sugar. They retain their best flavor and 
bright color if cooked rapidly over a hot fire. 

lams made with pectin, page 540. require less 
boiling and retain their color and flavor. They re 
quire extra sugar, but produce more jam or jelly. 
W*™] I No. I STRAWBERRY PRESERVES 

Select large, sound strawberries. Pick and wash 
them carefully. Place in prc<crvinc kettle alternately 1 pound of 
berries and from « to I pound of sugar. Let stand over night. 
Place on stove, let come to a boil, cook steadily for \> minutes or 
until the fruit is clear. Cover and let stand over night. I ut in 
icily glasses or jars. 

No. 2 STRAWBERRY PRESERVES 

3 qts. strawberries, 5 cups sugar, 

2 cups water or berry juice. 

Pick over, wash and stem fine, large strawberries, [hen weigh 
2 lbs. Boil sugar and water or the berry iuice, to a thick syrup, 
then skim. Add berries, cover, and bring slowly to a boil. Remove 
cover, let boil rapidly for 15 minutes. I ben cover and let stand 
until cold. Remove cover, let stand over night. I hen pour in 

sterilized jelly glasses, cover with paraffine. 

For Berry Juice, crush, heat and strain the imperfect berries. 

Raspberries or Blackberries may be preserved the same way. 

SUNSHINE STRAWBERRIES 

Use equal weights of sugar and strawberries. Put the straw- 
berries in the preserving kettle in layers, sprinkling sugar over 
each layer, not more than 2 inches deep. Place on stove and heat 
slowly to the boiling point. Skim carefully. Boi! rapidly for 10 
minutes. Pour on platters, cover with glass. Let stand in sunshine 
8 to 12 hours. Pour into jars or tumblers. 

SUNSHINE CURRANTS OR CHERRIES 

Select large, firm red or white fruit, remove th- stems and 
proceed as for strawberries. Stone the cherries before weighing. 


CHERRY OR RASPBERRY PRESERVES 

5 lbs. cherries or raspberries, 5 lbs. sugar. 

Wash raspberries carefully that they do not mash; or wash, pick 
over and stone the cherries. Place in preserving kettle, alternate 
lavers of sugar and fruit; let stand over night. Bring slowly to 
the boiling point and boil rapidly until thick and clear, l’ut away 
in glasses or jars. 

CHERRY. CURRANTS AND RASPBERRY CONSERVE 

I quart cherries, I pint raspberries, 

1 quart large currants, 1 large orange, 

sugar. 

Wash and pick over the fruit, stone cherries. Cut the orange 
in thin slices. Weigh and add an equal amount of sugar. Let 
come to a boil slowly, then boil rapidly until thick. Turn into 
jelly glasses. 

BAKED CKABAPPLE PRESERVES 

X peck crabapplcs, (.gallon stone jars, 

4 lbs. sugar, 1 tablespoon water. 

Wash, wipe and remove the blossom ends of perfect, large, red 
crabapplcs. Pour water in bottom of a covered dish or jar, then 
place in alternate layers of apples and sugar, not too full, (with 
sugar on cop). Cover. Bake 2 or 3 hours in a slow oven. 
256° F., basting 3 or 4 times with the hot syrup. Place in sterilized 
glasses, and seal. 

linked Sickel Pears— May be prepared the same way. Flavor 
if desired, with ginger or lemon juice. 

Baked Quinces -Quinces may be wiped, cored, and quartered; 
sugar filled in the cavities, and baked same as crabapplcs, in a 
slow oven, 250° F., 3 or more hours until clear and glassy. 

BAKED CRANBERRIES OR CHERRY PRESERVES 

4 quarts cranberries or sour 4 quarts sugar, 
cherries, 1 -gallon stone jars. 

Pick over, wash and drain large, perfect cranberries; or stem 
and then stone large cherries (so they remain whole). Place a 
tablespoon hot water in a covered casserole, dish or jar, not too 
full, ? hen alternately in layers cranberries or cherries and sugar 
(with sucar on top), cover closely. Bake in a slow oven 2 hours, 
250 c F., basting with the syrup several times. Place in hot jars 
and seal. 
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WATERMELON RIND PRESERVES 

Peel the rind of a watermelon that is not too ripe, cut or chop 
into '/i inch cubes or strips, leaving ns much of the firm, red pulp 
on the rind as possible. 

To I cuns of diced, (or sliced) melon take 5 cups of sugar, 
3 lemons, sliced fine, and seeded. I et boil slowly about 2 hours 
until the rind is clear and the juice ; s thick. Place in airtight jars. 
Or, take 2 oranges and only I lemon for variety. 

Or, when nearly done, add a small can of grated pineapple and 
Cook 15 minutes longer. 

QUINCE AND SWEET APPLE PRESERVES 

I peck quinces, peck sweet apples, (Tolman), 

Yi peck pears. Sugar. 

Wash quinces and apples, then peel, core and cut in rounds, 
peel pears and cut in quarters. Cover cores and peels with 
cold water, boil thoroughly and strain. Boil the quince 
rounds in cold water until they can l>c pierced with a silver fork, 
remove carefully to platter. Weigh the fruit, and for each pound 
of fruit allow pound of sugar, add to the strained liquid and 
let boil until a clear syrup. Add the fruit, boil slowly and 
steadily for 3 or I hours until the fruit is clear and a deep 
red color. Pour into crocks or jars and cover. 


GINGER PEARS 

8 lbs. pears, l A lb. Canton ginger, 

4 lbs. sugar, 4 lemons. 

Wipe pears, quarter, core and remove the stems and cut into 
small slices. Add sugar, the ginger, cut fine, and the juice of 
the lemons. Cut the lemon rinds into long, thin strips; mix all 
together and let stand over night. Place in preserving kettle, 
on stove and let cook slowly for 3 hours, or until thick ami clear. 
Put in stone jar, well covered, or in glass cans. 

GINGER APPLES 

1 qt. sour apples, diced, I lemon, 

2 cups brown sugar, 2 cups water, 

6 pieces ginger root. 

Wipe, pare, quarter, core and Cut the apples into small squares 
Grate the rind of the lemon. Boil water, sugar and lemon juice 
12 minutes or until clear, add r lie I I the ingredients and 
cook slqwly 2 or more hours until thick ami brown. 

Will keep for several weeks, or longer if filled while hot in 
air-tight cans. 

BLUEBERRY OR RASPBERRY AND APPLE BUTTER 

1 qt. blueberries, or I <it. apple pulp, 

raspberries, 3 lbs. sugar. 

Use tart apples. Remove stems, cut in quarters. Add enough 
water to cover and cook until soft. Put through strainer. 
Measure apple pulp, and blueberries or raspberries and take an 
equal amount of sugar; cook until clear and thick, then place in 
clean, hot jars and seal. 

BLUEBERRY AND CRABAPPLE JAM 

3 qts. crabapples, chopped, I qt. blueberries, 

6 lbs. sugar. 

Cut crabapples in quarters, remove cores but do not pare, put 
through food chopper, measure, add enough water to almost 
cover apples, cook 10 minutes, add berries ami sugar, let cook 
until clear; pour into clean, hot glasses; let cool, cover with hot 
para fiine. 

APPLE BUTTER 

1 peck apples, 3 lbs. sugar, 

4 quarts water, Cinnamon, 

2 quarts cider, Cloves- • 

Wash the apples and cut in small pieces. Add the water, boil 
until the apples arc soft, and rub through a sieve. Boil cider 
down add hot apple pulp, sugar and cook until nearly done, 
stirring constantly. Add the ground spices and cook until thick 
enough ro spread without running. Pour into jars and seal with 
paraffine. 

APRICOT JAM 

1 lb. dried apricots, A cup apricot water, 

1 'A cups sugar, 1 orange. 
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Wash the apricots, soak over night, in cold water to coyer. 
Slice the orange fine and cut each slice into small pieces and 
if desired, add 1 cup of seedless raisins, mix well with sugar and 
water and cook slowly until thick— about 1 hour. Turn into 
jelly glasses and cover well. 

• GROUND CHERRIES 

Remove husks from ground cherries. Make a syrup of I A 
cups sugar, 3 cups water and juice of 2 lemons: boil 5 minutes; 
add enough cherries to come to top of syrup. Boil slowly until 
cherries are tender and clear, can and seal in sterilized jars as 
other fruit. 

Or, in place of the lemon, add as fnany sliced tart apples 
ami cook until apples and ground cherries are thick and clear. 

GRAPE PRESERVES 

4 lbs. grapes, 4 lbs. sugar. 

Pick over, wash, drain, and remove stems from grapes. Press 
the pulps from the skins. Heat pulp to boiling point and cook 
slowly until seeds are free. Rub through fine sieve. Return 
to k-rtle, add skins and an equal measure of sugar; cook slow|y 
30 minutes, stirring occasionally to prevent burning. Put in 
a rs or tumblers. 

GREEN TOMATO PRESERVES 

1 quart sliced green I lemon, grated yellow rind, 

tomatoes, juice and pulp, 

I quart sugar, I stick cinnamon. 

Place in kettle, ict stand several hours to draw juice. Cook 
until tomatoes are thick and clear. 


TOMATO PRESERVES 

I lb. yellow pear tomatoes, 2 oz. Canton ginger, or a few 
or, the red ones, sliced, pieces of ginger root, 

I lb. sugar, I lemon, grated rind and juice. 

Scald the tomarocs and peel. Cover with the sugar, and let 
stand over night. Drain syrup into preserving kettle and boil until 
clear and quite thick and ski in. Add ginger, grq ted yellow rind of 
lemon, cut in half, scooping out juice and pulp, and add to tomatoes. 
Cook until the fruit is clear. Pour into ;ars or crocks. 


PLUM JAM 

Wash and pick over plums. Remove the stones. If Damsons 
are used, cover stones with water and cook separately. Strain 
and add juice to plum pulp Measure pulp and to each cup add 
from )i to I cup of sugar, depending on sweetness of fruit. Place 
in preserving kettle and boil slowjy, stirring constantly to pre- 
vent burning. When clear and thick, put in jelly glasses or jars. 

GRAPE CONSERVE 

8 lbs. Concord grapes, 3 or 4 oranges, 

I lb. seeded raisins or figs, 2 lemons, 

Sugar. 

Pick over, wash, drain and remove stems from grapes. Put 
in preserving kettle, add only a little water, let simmer, until 
the seeds are free, then press through sieve, discarding skins and 
seeds. Add oranges and lemons cut fine; to 1 lb. fruit, add 1 
lb. sugar. Boil until thick. Kill jelly glasses. Cool and seal. 

CHERRY CONSERVE 

5 lbs. ripe cherries, 1# lbs. seedless raisins, 

5 lbs. sugar, 4 oranges, 

2 lemons. 

Wash, stem and pit the cherries. Squeeze out the juice of the 
oranges and lemons. Wash raisins. Mix all together and Ict 
stand over night. Then boil slowly and steadily for several 
hours, or, until thick and clear. Pour in cans and seal. 


GOOSEBERRY CONSERVE 

3 lbs. gooseberries, 1 lb. seeded raisins, 

3 lbs. sugar, 3 large oranges. 

Grate the rind of the oranges, remove the skin and use grated 
rind and juice. Mix all together and cook slowly until thick. 
Seal hot. 
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RHUBARB CONSERVE 

To 3 cups of pieplant cur, add 3 cups of sugar and the juice 
of 3 oranges and 1 lemon. Cook 30 minutes. Then add the 
grated rind of oranges and lemon and J? lb. of chopped almonds. 
Cook 5 minutes longer. 

RHUBARB AND FIG PRESERVE 

2 lbs. rhubarb, 2 lemons, juice and rind, 

Yt lb. figs, 2J4 lbs. sugar. 

Wash figs and rhubarb and cut in small pieces. Grate the 
lemon rind, add sugar and lemon juice and stir often until juice 
is formed. Place in preserving kettle, cook gently for 30 min- 
utes, add the grated lemon rind, boil 15 minutes Jonger until 
thick and clear. Place in jelly glasses and pour paraffine over top. 

PLUM CONSERVE 

3 lbs. b'ue plums or prunes, Juice of 2 lemons, 

1 lb. seeded raisins, 5 lbs. sugar, 

3 oranges, cut in small pieces, 1 lb. English walnuts, meats. 
Wash the plums, remove the stones and cut them into small 
nieces. Mix with the rest. Place in preserving kettle, on stove, 
(ft come slowly to the boiling point and cook steadily until the 
fruit is clear and thick. Put in jelly glasses or jars. 

PEACH CONSERVE 
3 lbs. peaches, ( I orange, 

I small can pineapple, Sugar. 

Parc peaches, add 2 cups of water and cook until soft. Mash 
or rub through colander, add pineapple cut in small pieces, and 

the orange, and cook until slightly thickened. Add as much 
sugar as fruit, and cook until it is as thick ns marmalade. It 
fresh pineapple is used, it should be cooked with the peaches. 

CHERRY AND PINEAPPLE CONSERVE 
1 ( ,t. tour red cherries, I pe. tart apples, diced. 

1 cup grated pineapple, I cups sugar. 

Mix all ingredients and cook slowly until mixture is thick ami 
clear. Turn into jelly glasses. When cold cover with hot paraffine. 

PEAR CONSERVE 

I pk. pears, \'A !(**• English 

•I lbs. sugar, walnut meats, 

I ll>. raisins, seeded, . \ lemons, juice, 

2 oranges, juice. 

Pure, core and slice the pears in large pieces, crosswise; add 
sugar and let stand over night. Drain off the liquid and *C* boil 
to a syrup, about 12 minutes, then add pears and the rest of the 
ingredients, breaking the walnuts into pieces, about the me <>» 
the raisins. Let cook slowly 1 hour until thick and clear. Mace 
in jars. Cover well. 


PEAR AND APPLE CONSERVE 
9 hard pears, Yu lb. Canton ginger, 

6 tart apples, l A pint water, 

I Yt lemons, Sugar. 

Pare, quarter and core the pears. Pare apples, core and cut 
crosswise in Yt inch slices. Grate the rind of the lemons and add 
the juice to the water. Cut ginger in small piece . i Of every 
pound of fruit allow one pound of sugar. Boil sugar and water 
to a syrup, add the rest of the ingredients ant! boil 'i hour or until 
thick and clear. Place in cans or glasses and cover well. 

QUINCE CONSERVE 

4 medium quinces, Y lb. prunes, stoned, 

3 large tart apples, Y lb- dried figs, cut, 

I cup seeded raisins, 1 qt- water, 

Y cup maraschino cherries, 4 cups sugar. 

Feel quinces and cut in thin slices. Cut cherries fine, mix all 
ingredients and cook slowly until quinces are tender, then a«l«I 
sugar, bring slowly to the boiling point, let cook steadily until 
thick and dear. Pour while scalding hot in sterilized jars and seal. 


ORANGE AND PEACH MARMALADE 

3 oranges, 9 peaches, 

Sugar. 

Cut oranges in eighths, slice thin, simmer until lender. 

Skin peaches, slice, and add to oranges. Measure, and to 4 
cups fruit add 3 cups sugar, and simmer until thick and clear. 
Put in glasses, cover with paraffine. 

GOLDEN CHIP 

6 lbs. pumpkin, 4 lemons, 

6 cups sugar, 2 oz. green ginger root, 

1 quart water. 

Cut pumpkin into balls with French cutter or into cubes, add 
ginger root and lemons in small, very thin slices, and put info 
sauce pan. Add water and let stand oyer night. Cook very 
slowly until tender, add sugar, cook until it will jell, and is a 
light amber color. Put in jelly glasses. 

BEET PRESERVES 

4 lbs. bests, 3 lemons, 

3 lbs. sugar, Y* lb. almonds, 

2 oz. green ginger root. 

Wash and pee! young beets, slice very thin or nut through 
meat grinder. Place in preserving kettle, cover with water and 
let cook slowly until tender. Add sugar, ginger root, blanched 
and sliced fine, the lemon juice and grated rind. Cook gently un- 
til thick and cleat, about 1 hour. When nearly done, add almonds 
(blanched) and nut through grinder. The almonds and the ginger 
may be omitted and dtied ginger root may he used in place of 
the green. Put in jelly glasses and cover with paraffine. 

CARROT MARMALADE 

3 lbs. raw grated carrots, (> lemons, 

3 lbs. sugar, Y ll>. grated almonds. 

l ake young carrots, wash, scrape and put through meat grind- 
er. Cover with water and cook until tender. Press through a 
strainer to make n sum rh pulli. Add sugar, the grated yellow 
rind of lemons, and the juice. Place in preserving kettle, let cook 
gently, about ! j hour, or until thiik and Hear. When nearly 
•.-■lie a.ld almot Is, blanched and mil through grinder. Put in 
glasses, and when cool, cover with paraffine. 

RADISH PRESERVES (Russian Style) 

1 qt. radishes, 1 qt. strained honey, 

1 oz. ginger root, Almonds cut in thin slices. 

Cut radishes (black) in thin slices Y by I inch. Cook in 

boiling water 3 or 4 minutes. Drain and dry between towels. 
Add honey and ginger and cook until syrup drops heavy from 
spoon. Put in jelly glasses. Serve mixed with almonds. 

ORANGE MARMALADE 

( large oranges, 3 qts. cold water, 

2 tablespoons lemon juice, 4 cups sugar. 

Cut oranges in half, scoop out juice and pulp. Boil rind in 
cold water to cover, until tender; drain, cool, remove all the 
white part. Cut yellow into strips, add juice, pulp, sugar, and 
water; ' sh-wlv 2 hours or until thick. Turn into jelly glasses. 


GRAPEFRUIT MARMALADE 

2 grapefruit, 2 lemons, 

2 oranges. Sugar. 

Wash fruit. Remove core and seeds of grapefruit. Remove 
thin, yellow outside rind, and cut x /t of it in fine strips. Remove 
the thick white peel, but do not use. Mix shaved rind with the 
cur up fruit pulp. Put into preserving kettle with 3 times as 
much water and iet stand over night. Put on stove, let come to 
boiling point and boil for 2 minutes. Repeat this for 2 days. 
The third day measure, add an equal amount of sugar and boil 
1 hour or until thick. Turn into jelly glasses. 
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PINEAPPLE AND GRAPEFRUIT MARMALADE 

I lemon, I pineapple, 

I grapefruit, Sugar. 

Pare and shred the pineapple. Cut grapefruit and lemon in 
quarters anil then in thin slices. Measure fruit and cover with 
water, 3 pints water to I pint of the fruit. Set aside until next 
day. Let boil 3 or more hours and until rind is very tender. 
Set aside until next day. Measure and add an equal amount of 
sugar. Let boil until a drop jells on a cold plate. 

PINEAPPLE AND PEAR PRESERVES 

I ll>. pears, l A cups sugar, 

I can sliced pineapple, ‘4 cup boiling water. 

Dissolve sugar in water, let heat to boiling point. Cut pears 
in halves lengthwise, remove cores and skin and add to hot 
syrup. Let cook until pears are tender. Cut pineapple slices in 
uarccrs, add to syrup also, and let cook until fruit is clear, 
ut in sterilized jars and seal. 


y 


STRAWBERRY AND PINEAPPLE JAM 

Run pared and cored pineapple through a foe*! chopper. Take 
equal parts of strawberries and pineapple. To every 5 cups of 
fruit add 1 cups sugar. Let stand several hours. Put in pre- 
serving kettle, let cook gently until clear and thick. Put into 
jelly glasses. Cover and set in a cool, dry place. 


RASPBERRY OR STRAWBERRY AND RHUBARB JAM 
•I cups sugar, 3 cups cooked rhubarb, 

3 cups strawberries or raspberries. 

If raspberries arc used, pick over, wash, mash and cook quickly 
at first until soft. Strain, and set aside juice. 

Use tender red rhubarb, trim otF hard ends, wash, and without 
skinning, cut into small pieces. Mix fruit and sugar, let stand 
several hours. Put in preserving kettle, let cook gently until 
clear and thick. Place in jelly glasses. 

PINEAPPLE AND APRICOT MARMALADE 

No. 1 

I large pineapple, or I can, ( doz. fresh apricots, 

3 cups sugar to *1 cups fruit. 

Pare, core and cut pineapple in cubes, rut apricots in hal 
remove stones and place with the pineapple in preserving kettle. 
Measure, and to I cups fruit, add 3 cups sugar. Heat slowly 
to the boiling point and let cook gently until thick and clear. 
Place in glasses, cover with paraffine. 

No. 2 

A can pineapple, 3 cups sugar to 4 cups 

A lb. dried apricots, fruit. 

Soak the apricots over night, add pineapple. Cook the fruit 
until tender (about I hour) and add the sugar. Let cook gently 
until clear. Pour into jelly glasses and when co<>l cover with 
pa ra ffi nc. 

CRANBERRIES WITH SALT 

1 quart cranberries, A level teaspoon salt, 

2 cups water, I cup sugar. 

Bring water and salt together to the boiling point. Pick over, 

wash cranberries and add 1 tiling water. Let co idly 5 
minutes, or until the skins burst. Cool slightly, add sugar, bring 
to boiling point and cook slowly 5 minutes more. 

Or, boil the berries with the salt and water until soft, and when 
nearly cool Stir in the sugar. Put in jelly glasses and cover with 
paraffine. 

CRANBERRY CONSERVE 

I qt. cranberries, A lb. walnuts, 

I 'A cups water, I orange, 

A lb. raisins, I A lbs. sugar. 

Boil cranberries with A the water until they burst. Strain, 
add remaining ingredients, (raisins, walnuts and oranges cut in 
pieces), boil 25 minutes and pour in a wet mould and chill or in 
jelly glasses, cover and keep for future use. 


WHOLE PRESERVED KUMQUATS 

I qt. kumquats, 7A cups sugar, 

2 cups water. 

Wash kumquats thoroughly, put on in cold water, and boil 
up once, then drain. Make a syrup of sugar and water, add 
kumquats, and cook very gently until clear, about 2 hours. Put 
the fruit in jars and pour over syrup, which should be boiled down 
if not very thick. I iiis amount will lilt I pint jars. 


PICKLED FRUIT 


PICKLED APPLES • 

9 lbs. apples, I pint water, 

■4 lbs. sugar, I quart vinegar, 

A cup broken cinnamon and cloves mixed. 

Select "Pound Sweets" or large Crabapplcs. Pare the sweet 
apple, leave crabs whole, with stems. 

Place fruit in crock alternately with layers of sugar and pour 
vinegar and sugar over and let stand over night covered. Drain 
and to the I’nluul add the spices, tied in a hag, soft heads of cloves 
removed. Heat slowly to the boiling point and when clear, add 
the apples; boil until tender but not soft. Place apples in heated 

C * ss cans, using perforated skimmer and place cover on can. 

t syrup boil down a little and lifting covers, pour the boiling 
syrup over the fruit and seal at once. 

PICKLED CRABAPPLES 
6 lbs. crabapplcs 1 tablespoon cloves 

I qt. cider vinegar 2 sticks cinnamon 

2 cups sugar 1 tablespoon ginger 

Wash crabapplcs, let steam until soft. Place in preserving kettle 
with vinegar, sugar and spices tied in a bag. Bring slowly to boil- 
ing |H»int, cook gently about 20 minutes. Pour in jars and seal. 

PICKLED PEARS 

12 lbs. pears, peeled, I pt. vinegar, _ 

4 lbs. sugar, A cup broken cinnamon and 

I cup water, cloves, mixed. 

Place pears, in a crock alternately with layers of sugar. If 
large pears arc used, core and quarter them. Cover with the 
water and vinegar. Let stand covered over night. Drain and to 
the liouid add the spices tied in a bag, soft heads of doves re- 
moved. Heat slowly to the boiling point, and when clear, add 
the pears, boil until tender but not soft. Place in hot sterilized 
jars, using perforated skimmer, and place cover on can. When 
fruit is all cooked and in the can, lift covers and pour the boiling 
syrup over the fruit and seal at once. 

PICKLED PEACHES 

6 lbs. (>f peck) peaches, 2 tablespoons cloves, heads 

3 lbs. sugar, removed, 

I pint cider vinegar, 2 sticks cinnamon, broken in 

1 cup of water, pieces. 

Parc large clingstone peaches and weigh. Boil sugar, vinegar 
and spices, tied in a bag, about 12 minutes or until clear. Add 
peaches, only enough for one can at a time, and cook, testing 
with a straw, until thoroughly heated. Lift out of kettle with 
perforated skimmer, place in jars and cover to keep hot. Con- 
tinue the same way until all the peaches arc cooked. Cook syrup 
down a little, pour boiling hot over the peaches. Screw down covers 
immediately and seal air-tight. 

PICKLED PLUMS 

6 lbs. plums, 1 tablespoon cinnamon, 

$A lbs. sugar, A tablespoon allspice, 

Tpt. vinegar, A tablespoon cloves. 

Remove stones from plums or prick with fork. Boil vinegar, 
sugar and spices, ihcn add plums and boil slowly 30 minutes. Place 
in jars and seal. 
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SWEET PICKLED WATERMELON 

2 lbs. Watermelon rind, 2 qts. vinegar, 

I cup salt to I qts. water, 4 cups sugar, 

'A cup mixed pickle spices. 

‘are rind, remove all red meat and cut into small strips or 
squares. Soak in salt water over night. Next morning soak in 
fresh water about 2 hours, drain. Boil vinegar, sucar and spices, 
tied in a bag, until clear, about 12 minutes. Add the watermelon 
rind and boil until tender, but not soft. Test with a straw. Re- 
move rind to jar, with perforated skimmer, boil syrup down a 
little and pour hot in iars over the cooked rind. Cover air-tight 
and keep in a cool place. 


PICKLED CHERRIES 

2 qts. sour cherries, 4 lbs. sugar, 

Vinegar. 

Pit the cherries and put into a large stone jar, cover with 
vinegar and let stand for 24 hours (stir it up a few times.) 
Then drain off the vinegar. Measure the same amount of sugar 
as cherries, and alternate in layers, sugar on top. Stir this each 
day for 3 days, or until all the sugar is dissolved. Then bottle. 


SPICED CHERRIES 

6 qts. cherries, pitted, '/> tablespoon ground all. 

3M lbs. white sugar, spice, 

I pt. cider vinegar, tablespoon ground cloves, 

I tablespoon ground cinnamon, •/, nutmeg, grated. 

Mix sugar, vinegar and spices, until dissolved and pour over 
the cherries. Stir well for 3 mornings and then can or bottle 
and seal. 

Spiced Currant* — Stem the currants and proceed same as for 
spiced cherries, using less spice. 

SPICED GOOSEBERRIES 
5 lbs. under ripe gooseberries, I tablespoon cinnamon, 

4 lbs. sugar, }i tablespoon allspice, 

I pt. vinegar, A tablespoon cloves. 

Wash and stem the fruit. Bring vinegar, sugar and the spices 
(ground), to a boil. Add the berries and boil slowly 20 minutes. 
Place in glasses and cover well. 

PICKLES, CATSUPS AND RELISHES 

GENERAL RULES FOR PICKLES 
Cucumbers for pickling must be fresh picked, not over 24 hours 
old. Dill is best, when ■ re full grown, but not so rine that 
the seeds fall off the stalk. Use common salt, not table salt. Use 
pickling vinegar. 

Pickles will spoil if not kept completely under the brine. About 
A their measure in brine will cover cucumbers. (A gallon brine 
covers gallon cucumbers.) Mix salt with small amount of water, 
then add rest of the water. A salt brine that will just lift up an 
egc or a potato from the bottom of the crock is a 10% solution, 
or 1 cup salt to 9 cups water. A weak brine, A cup salt to 9 cups 
water (5%) or less, will cause quicker fermentation, but pickles 
kept in tins brine will spoil in a few weeks, unless the scum that 
rises to top of jar is constantly skimmed off and the brine is clear. 

It is best when all fermentation stops, when the pickles are 
done, to remove them to iars, cover them with their own brine, 
or add fresh cooled brine, and seal. 

Pickles will shrivel if too much sugar or salt is added at one 
time or if vinegar is too strong. Pickles that arc cured, salt pickles 
or dill pickles may be made into sweet, sour or mixed pickles and 
will not shrivel. 

SUMMER DILL PICKLES 

100 large cucumbers, I cup vinegar, 

5 stalks dill, Grape or cherry leaves, 

1 oz. black peppercorns, l cup salt. 

Bay leaves, 4^ quarts water. 

Soak cucumbers in cold water over night, or 12 hours. Drain 
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and dry. Place in layers of 2 rows cucumbers, then 3 or 4 blossom 
ends of dill and a teaspoon of whole black pepper; repeat, cover- 
ing p layer well with dill and adding some cherry or grape leaves. 
To 4; < quarts of water, rake 1 cup of salt. Boil, and when cool, 
f- -.ii over the pickles to cover. Cover with cloth. Weight well with 

E late, u> keep under brine. Let stand in warm place lo ferment 
>r a week. One cup of vinegar may now be added. Rinse off 
scum rliat arises on cloih every day in warm weather and once or 
twice a week when cooler. 

Or when pickk-x arc clone, add the vinegar and pack in 2-qt. 
sterilized ij;s, add fresh dill, cover with brine and seal; pickles will 
keep hard' all winter. Keep cool, in a dry place. 

No. 1 WINTER DILL PICKLES 

100 large cucumbers, 1 small horseradish root, diced, 

1 large bum'll dill, 1 cup salt, 

10 quarts water, }{ cup vinegar. 

Soak large, thin cucumbers 4 inches or more in sale water over 
night. (I cup salt to 4 qts. water.) Drain and wipe dry. Place in 
iteril ' ith layers of dill and small pieces of horseradish. 

Ik ii I quarts water, 1 j cup salt and 1 V cup vinegar and pour boiling 
hot over the pickles, being careful not to crack the glasses. Put 
on rubber and seal in 2 -quart air-tight iars. Ii brine should ooze 
out, within a week, do not disturb and when active fermentation 
st« y ii r over enough fresh cooled brine to cover, and seal. 

No. 2 

In j j> r of jH.uring the boiling hot biinc over pickles make a 
brine oy b-tling 10 quarts of water, I quart of vinegar and 2 cups 
of salt; let cool and pour over pickles in jars and seal. 

SMALL DILL PICKLES 
Thin cucumbers, 3 to 4 inches, Horseradish root, 

Small red peppers, 1 cup salt lo I qt. (16 cups 

Dill, water), 

Scrub pickles and place them upright in sterilized jars. Be- 
tween each layer, place a few blossom ends of dill, diced horse- 
radish root and small pieces of red peppers. Add salt to water, 
pour over pickles to cover, and a arrange stems of dill across top 
of jar to keep pickles under brine. Seal, add more salt water 
next day if necessary to cover. Watch for a week if brine has oozed 
out, add more fresh brine to fully cover, and seal. 


ESTRAGON PICKLES 

25 cucumbers (thin, long), 12 bay leaves (dried), 

I stalk dried cstragon, I cup salt, 

I bunch of dill (6 stalks), I quart water, 

1 horseradish root (diced), 2 quarts vinegar, 

2 tablespoons white pepper corns, '/, lb. mustard seed. 

Soak pickles in cold water 12 hours, or over night. Drain 
and wipe. Place over each layer of pickles 2 or 3 blossom ends 
of dill, 3 or 4 one-half inch pieces of cstragon (stalks and leaves), 
a few small pieces of horseradish root, one tablespoon of whole 
white pepper and 3 or 4 dried laurel leaves. Make a 
brine ol 2 quarts of vinegar, I quart water and 1 cup of salt, beat 
together until it foams, and pour over the pickles to cover. Cover 
the whde with a bag, made to fit the top of crock. Pour mustard 
seeds in bag and sew ui*. Cover with plate and stone, and keep 
in a cool, dry place. Must stand 5 or 6 weeks. Keep well. 


EASY CUCUMBER PICKLES 

Cucumbers, 1 cup salt, 

2 quarts vinegar, 2 cups sugar, 

I quart water 1 cup ground mustard. 

Soak small cucumbers in cold water to freshen. Mix dry in- 
gredients. and add vinegar gradually to dissolve mustard. Pour 
mixture over as many cucumbers as it will cover. Add fresh cu- 
cumbers from day to day until crock is full. Then cover with plate 
and weight down. Ready for use in several weeks. 

No. 1 SWEET PICKLES (WHOLE) 

50 small cucumbers, 2 cups sugar, 

3 cups vinegar, 1 bunch dill, 

1 cup water, _ Mixed spices. 

Soak cucumbers in salt water over night. (A cup salt to 1 qt. 
water). Drain and dry. Boil vinegar, water and sugar 10 min- 
utes or until dear, add cucumbers and let stand over low fire, 
until they lose their grass-green color. Place 1 teaspoon mixed 
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spices and a few dill blossoms in bottom of each jar, add pickles, 
cover with hot syrup, place dill on top and seal. 

No. 2 

100 small cucumbers. Sugar and salt, 

3 quarts water Y teaspoon essence of cin- 

2 tcasiMxins powdered alum, union, 

Vinegar to cover, ‘ i teaspoon essence of cloves. 

Wash cucumbers, put in salt water (1 cup salt to 9 cups water). 
Let stand 9 days. Stir twice each day. Drain, cover with clear, 
cold water, let stand several hours and drain, lart 3 quarts with 
the alum come to boiling point. Add cucumbers; when boiling, 
cover, and let boil 6 minutes. Drain. Cool perfectly in running 
cold water. Drain, place in stone jar, cover with vinegar, let stand 
One week. Pour off vinepar and measure. To each pint of vinegar 
add I cup of sugar. Boil 5 minutes. When cold, add essence of 
cinnamon and cloves and if desired small peppers. Place pickles 
in sterilized jars, pour over prepared vinegar to cover, and seal. 
No. 3 

5 pounds small cucumbers, I tablespoon mustard seed, 

1 quart vinegar, I tablespoon cinnamon, 

2 cups sugar, I teaspoon allspice, 

Salt, I teaspoon cloves. 

Soak cucumbers over night in 2 tablespoons salt to 1 quart water. 
Next morning heat brine, skim it and pour over the cucumlters. Let 
stand 2 days. Heat again, pour over cucumbers, let stand again 
2 days. Pour the hot brine over and again the next 2 days, 5 times 
altogether. On the eighth day drain and throw away the brine. 
Place cucumbers in preserving kettle, add vinegar, sugar, a little 
salt ami spices tied in .i bag. I leaf through, remove spices, pur 
in clean, hot jars. Seal. 

SWEET PICKLES (SLICED) 

No. I In Inch Slices 

25 large cucumbers, I pint vinegar, 

2 qts. cherry leaves, 3 lbs. sugar. 

3 tablespoons caraway seed, cup mixed spices. 

Place large thin cucumbers (dill pickle size) in gallon crock, 
alternately with cherry leav having chi 

leaves at bottom of crock and on top. 

Cover with salt water, Y Cup salt to I gallon of water. Let 
stand 14 days. Cover with weight to keep under brine. Drain, 
cut in inch pieces. Pack in quart jars Invert jars to drain. Let 
stand l hour. Make a lyrup, ing unds sugar tb every pint 
of vinegar. Add a small pit red and }» cup mixed 

spices tied in a bag. Pour boiling hot over pickles, and seal. 


No. 2 In Inch Slices 
6 garlic cloves, 

50 dill pickles, 

Y cup olive oil, 


5 qts. vinegar, 

Y cup black peppers, 

Y cup mixed spices, 

10 lbs. sugar. 

Drain and dry left over dill pickles. Cut crosswise 1 inch pie 
and put in stone crock. Mix the rest of the ingredients together, 
adding the spices tied in a bag, and boil 3 minutes. Pour in crock. 
Let stand I week, stirring iy. 1'hen pour in jars and seal. 


No. 3 — Sliced Thin 

50 cucumbers, 3 inches long. I cup best salad oil 
Yt cup salt Y or. mustard seed 

2 medium onions Y or. celery seed 

1 qt. vinegar I cup sugar 

Slice cucumbers, without peeling, Y inch thick. Slice onions. 
Sprinkle with salt and let stand 12 hours, then drain. Add the res' 
«>l the ingredients, mix well. Set aside for a few hours. Pack in 
sterilized jais with liquid. Adjust rubbers, place coverson loosely. 
Put jars m warm water bath, let simmer 15 minutes. Seal. 

No. 4— Sliced Thin 

I quart sliced cucumbers, 1 cup medium brown sugar, 

1 medium onion, sliced, I teaspoon mustard seed, 

Y cup salt, Y teaspoon celery seed, 

2 qts. water, I tablespoon mixed spices, 

I pt. cider vinegar, Y teaspoon tumeric. 

Use large, green cucumber, scrub well, cut off ends; but do not 
peel. Dissolve salt in water, pour over onions and cucumbers, let 
stand 3 hours and drain. Add mustard, sugar, and celery seed 
and the mixed spices, tied in a bag, to the vinegar and bring to 
boiling point. Add onions and cucumbers. Bring to boiling point 
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again, add tumeric, stir and let cool. Seal when cold. 

SLICED CUCUMBERS (Peeled) 

6 large cucumbers ] pt. vinegar 

Y cup button onions 1 cup water 

I tablespoon tiny red peppers Y cup sugar 
'2 tablespoons mustard seed Oil 

Take large salad cucumbers. Peel. Slice Y inch thick, let 
stand in ice chest over night or for several hours in salt water, 

Y cup salt to I quart water. Strain. Put in sterilized pint 
jars, layers of pickles, a few tiny onions and small red peppers. 

Boil sugar, vinegar and water, cool and pour over pickles, add 

Y teaspoon mustard seed to each bottle, and olive oil to cover. 

RIPE CUCUMBER PICKLES 

12 large ripe cucumbers, Y cup mixed spices, 

1 qt. small white onions. Horseradish root, 

I bunch dill, Vinegar, 

1 tablespoon ground mustard. 

Peel, cut in halves cucumbers lengthwise, scrape out seeds and 
soft pulp with silver spoon. Cut in pieces as desired. Peel 
onions, sprinkle with salt and let stand. Place cucumbers in 
salt water, 1 cup salt to 8 cups water. Let stand 5 or more 
hours; drain. To every gallon of pickles, allow one tablespoon 
mustard. Place in jar, alternate layers of cucumbers, onions, 
dill and a few slices horseradish root well washed, and mixed 
sniers, and pour over all, equal parts of vinegar and water. 
Cover and let stand in warm place for 3 days. Cover pickles 
with bag filled with mustard seeds. Place cover on jar and keep 
in a cool dry place. Ready for use in 3 days if placed in sun. 

SWEET PICKLED RIPE CUCUMBER 

I doz. ri|*c cucumbers, 2 tablespoons mustard seeds, 

3 lbs. sugar, 1 tablespoon cloves, 

1 qt. vinegar, heads removed, 

Stick cinnamon. 

Pee) cucumbers, cut in two, lengthwise, scrape out seeds with 
i silver s|>oon, salt and let stand over night. Drain and dry 
cucumbers. Make a syrup of the sugar and vinegar. Add the 
mustard seed and also the whole cinnamon and cloves tied in a 
bag. Boil cucumlters in this syrup only until they arc glassy. 
They must remain crisp. Pack in jars and cover air-tight. 

MIXED PICKLES 

2 qts. tiny cucumbers, I large itrccn pepper, sliced, 

2 qts. large cucumbers cut in L'J cups sale to 2 qts. water. 

) , inch slices, Y> horseradish root, diced, 

2 qts. small white onions, Y lb. yellow mustard seed, • 

1 qt. string beans, cut, I Y gallons cider vinegar, 

2 Urge cauliflowers. I lb. brown sugar, 

tlowerctics, separate, I teaspoon red pepper, 

3 small red peppers, and 1 at. tumeric. 

Mix first 7 ingr.- hints, pour over salt water, let stand 24 hours, 

bain. Boil t , • rest ami pour over pickles, let stand 2 days. Pour 
into jars and seal. 

CHOW-CHOW (MUSTARD PICKLES) 

I qt. very small cucumbers, 4 green peppers, chopped, 

1 qt. large cucumlters, cur, I cup salt to 4 qts. water, 

J qt. green tomatoes, sliced 6 tablespoons mustard, 

1 qt. onions, sliced, I teaspoon powdered tumeric, 

I qt. small onions, 1 cup llour, 

I qt. cauliflower, ^ I Y cups sugar, 

3 pints vinegar. 

Mix the fust 7 ingredients, cover with the salt water and let 
stanJ 24 hours. Heat the brine slowly until vegetables arc thor- 
oughly ■ >. aided and then drain. Mix the flour, sugar, mustard 
and tumeric to a smooth paste with one pint of the vinegar, 
pour gradually on the remaining quart of vinegar, heated in 
double ! ' !er. C<>ok until thick, (do not boil) then add to the hot 
vegetables. Pack into clean, hot jars and seal. 


I pk. wax beans, 
4 qts. water, 

1 cup salt, 

2 large stalks dill. 


DILL BEANS 

Y oz. black peppercorns, 
6 bay leaves, 

6 grape or cherry leaves, 
fresh, 

1 cup vinegar. 
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Remove strings and cool: beans in bailing, salted water 5 to 7 
minutes, (I teaspoon salt to I qt. boiling water.) Drain and pact 
in layers, in a crock, add a few peppercorns, a little dill, some 
pieces of bay leaf; repeat, covering top layer well with dill and 
adding the grape or cherry leaves, hollow recipe lor Summer 

Dill Pickles, page S60. 

GRF.F.N DILL TOMATOES 

Select small firm green tomatoes, follow recipe for Winter or 
Summer Dill Pickles. 

PICKLED CABBAGE 

•I <|ts. thinly sliced cabbage, cup mustard seed, 

red or white, A cup mixed pickle spices, 

4 teaspoons fine salt, I cup sugar, 

A teaspoon pepper, 2 qts. vinegar. 

Select large, heavy cabbage, take off the outside leaves; cut in 

quarters and rhrn in thin shreds, using cabbage cutter. Sprinkle 
the salt over cabbage, mix thoroughly, and let stand over 
night. Drain slightly and add the pepper and mustard seed, mix 
and place in crock. Add sugar and pickle spices, tied in a bag, 
to the vinegar, bring to the boiling point slowly and pour boiling 
hot over the cabbage to cover. If after cooling the vinegar does 
not cover cabbage, add more hot vinegar. May be used cold, or, 
not cover cabbage, add more hot vinegar. May be used cold, or when 
heated, as a vegetable, in place of sauerkraut. Will keep indefinitely. 

PICKLED BEANS 

I pk. wax beans, I cup vinegar, 

3 tablespoons salt, A cup sugar, 

5 qts. boiling water, 8 pint cans. 

Remove strings and cut beans into I inch pieces; wash and 

cook in the boiling, salted water (I teaspoon salt to I quart 
water), until tender, but still crisp. Drain beans and save the water 
in which they were cooked. Reserve enough of this bean liquor 
to fill cans, add the sugar and vinegar. When hot, add drained 
beans. When boiling, pour at once into the cans. I >e as a salad or 
sweet sour vegetable. 

SWEET PICKLED BEANS 
I pk. of string beans cooked I quart water, 

until tender, I lb. sugar, 

1 quart vinegar, I tablespoon doves, 

I stick cinnamon (broken). 

Wash and pick over the beans, string and cut. Boil in salt 
water (1 teaspoon to I quart of boiling water), until tender. 
Drain and spread out to dry; then pack into air-tight cans. Boil 
until a nice syrup is obtained. Let cool, then pour in cans and seal. 

PICKLED ONIONS 

4 quarts small white 2 quarts vinegar, 

onions, 2 cups supar, 

I cup salt, A cup mixed pickle spices. 

Peel onions under water, add salt and let stand over night. 
Place in colander, pour plenty cold water over to rinse and let 
drain. Tie spices in thin bag. Boil with sugar and vinegar, 
throw in onions, let boil up and pour at once to overflowing, 
into air-tight bottles or jars. 

No. 1 PICKLED BEETS 

I qt. cold, boiled beefs, sliced, 1 teaspoon brown sugar, 

I teaspoon sale, I teaspoon caraway seed, 

•i teaspoon pepper, I pint vinegar. 

Boil Beets, page 204, place in crock in layers, sprinkle with 
salt, pepper, sugar, carawa) ver with vinegar. 

No. 2 

Scrub thoroughly and boil beets, page 204, until tender and skin 
them. To 3 cups of the beet water add I cup sugar, 2 cups 
of vinegar, a few cloves and a little mace. Let this come to a 
boil, add beets. When thoroughly heated put in jars and seal. 
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SAUERKRAUT 
15 heads cabbage, A round board, 

2 l A lbs. salt, A small square of cloth, 

24 tart apples, A heavy stone, 

A wooden stamper. An 8 gallon stone jar. 

-Select large, heavy cabbages, remove outer leaves, cut in quarters, 
remove core, and slice very fine on large cabbage cutter. Into a 
lar.e granite pan. place 5 pounds of the shredded cabbage, sprinkle 
with cup of salt, mix thoroughly and then pack into the large 
cr<K k; add, if desired, a cup of apples, cut fine and then pound 
and stamp down the cabbage with a wooden stamper, until the 
brine flows and covers the cabbage. Mix another 5 pounds of 
cabbage and A cun of salt, and pack again into crock, cover with 
I cupchupped apples and pound as before until covered with brine. 
Continue until all cabbage is used, always pounding until covered 
with brine. Now cover with cabbage leaves, lay on the fitted 
square of cloth, then the board and stone, to help keep the con- 
tents under brine. Use large crock and leave enough space on top 
for the cabbage to swell or ferment, without overflowing. 

I’m in a warm place to ferment. In two weeks examine, re- 
move the scum, if any; wash cloth, picking it up at the corners 
to catch all of the scum; wash board, stone and sides of crock; 
cover again with cloth, board and stone; then remove to cool 
place ami remove scum and wash cloth, etc., weekly. 

Or pack, when fermented, in jars. Cover with the brine, heat 
thoiougldv in a water bath and seal, page 587. If not enough 
Kraut brine, mix % cup salt with I quart of water. 

SALTED BEANS OR CORN 

String beans and corn may be preserved for winter use in stone 
Tam' ° f Ja,S p * ck, " g in sa,t or 1 PO« n d salt to 4 pounds 

Salted Beam Brans should be left whole or cut in 2-inch 
pieces or lengthwise and prepared for rooking and blanched 3 
minutes. 

Sprinkle a layer of salt at the bottom of the crock, then a layer 
of beans, then sail and repeat until the jar is full, top layer salt. 

I lace plate over top of beans, to press down well. Let stand 
over night. If sufficient brine has not formed in 24 hours, add I 

K und salt to 2 quarts water and pour enough of this brine over 
arts to cover well. Cover with cloth, then plate or board 
and a weight. W ash off cloth if scum arises. When ready to use 
soak over night and cook as fresh beans. 

Salted Corn Husk (he cars of corn and remove the silk. Cook 
m I •oiling v. atei for about 10 minutes to set the milk. Cut off the 
corn from the cob with a sharp knife. Weight the corn and pack 
m layers, using 1 pound salt for every 4 pounds of corn. Proceed 
as with Sailed Beans. 

\Micn ready to use, soak over night and then prepare as you 
would the I run variety. 

SALTED CUCUMBERS FOR FUTURE USE 

Cucumbers picked fresh from the vines every day may b^ pi*, 
served ill strong salt brine and when wanted made into sweet, 
sour, or mixed pickles. Leave from to A inch stems on cucum- 
ber-.. w. 1-11 carefully without removing the prickles, put them, as 
tiny are gathered into a large stone crock. Make enough brine 
to half fili the crock and have the pickles completely covered with 
t.ic brine. 

Brine— For every two (2) quarts of water lake two (2) cups 
°‘ , :.n r cnou?h sa,! :o floiU *" egg. Boil, skim until clear, then 
cool. When ready to use, soak in cold water for 24 hours or until 
freshened. 


PICKLED CAULIFLOWER 

4 heads cauliflower, 2 qts. vinegar, 

1 Cup salt, 2 cups sugar, 

A cup mixed pickle spices. 

Separate flowerettes of cauliflower, add the salt and let sfanc 

ith cold water and lei 


over night. Place in colander, rinse 
drain. l ie spices in thin bag and boil 


throw i?i the cauliflower, boil a few minutes and 
flowing in wide mouthed bottles or cans. Cork 
seal air-tight. 


th vinegar and sugar, 
pour to over 
or cover and 


CATSUPS AND RELISHES 


NO. l 

30 tomatoes, 

12 apples, 

> green peppers, 

10 onions. 


TOMATO CATSUP 

3 cups sugar, 

5 tablespoons salt* 

I teaspoon cinnamon, 

V: teaspoon cayenne pepper 
I qc. vinegar. 
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Cook first four ingredient: until soft, strain through c "lander, 
then through sieve. Add the rest ami boil slowly lor one hour 
until thick. Bottle while hot and seal. 

No. 2 
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Chop tomatoes. I lie rest put through the meat chopper. Place 
in preserving kettle, bring to boiling point. Cook slowly until 
thick and clear, till into small, sterilized jars, and seal. 


I peek ripe tomatoes, 

•1 onions, 

1 small clove of garlic. 

2 red peppers, seeded, 
2 bay leaves, 

2 tablespoons salt, 


} cup sugar, 

,/ { tablespoon cayenne 
l i cup all together, of cassia 
buds, whole allspice and 
stick cinnamon, 

I pint vinegar. 


Boil first 6 ingredients until W*. strain through colander .and 
then through sieve. Tic whole spices in bag. Add to strained 
tomatoes, with sugar. Boil rapidly without scorching I hours 
until thick or reduced X- Remove spice bag, add vinegar, boil 
10 minutes longer or until thick. Bottle while hot and seal. 


No I 

IS large tomatoes, 
6 large onions, 


CHILI SAUCE 

2 tablespoons salt, 

1 cup sugar, 

I pint vinegar. 

Scald, peel and chop tomatoes, peel onions, put through coarse 
grinder. Boil altogether slowly I hour or longer, stirring well, and 
pour in hot, clean jars, and seal. 

No 2 


50 medium ripe tomatoes, 

10 medium onions, 

•I red peppers, seeds removed, 
I large bunch celery, 

I quart vinegar, 

I tablespoon whole allspice, 


I tablespoon whole cloves, 

1 tablespoon whole cinna- 
mon, 

3 cups sugar, 

2 tablespoons salt, 

I nutmeg, grated. 


Scald, peel and chop the tomatoes, and put in colander to drain. 
Chop all the vegetables. Mix and then boil 2 'j hours, l ie whole 
spices in .i bag, boil 15 minutes longer. Bottle while hot, and seal. 

No. 1 TOMATO RELISH 

1 pk. ripe tomatoes, 2 cups granulated sugar, 

2 cups chopped onions, 1 cup mustard seed, 

2 cups chopped celery, !» cup salt, 

2 qts. cider vinegar, 1 teaspoon black pepper, 

4 red peppers, chopped fine, 1 teaspoon paprika. 

Chop and peel tomatoes and put in colander to drain, add 
rest of the ingredients and fill to overflowing in jars and cover 
tightly. Ready for use in 6 weeks. 

No. 2 

I nk. ripe tomatoes, X cup celery seed, 

6 large onions, 2 ots.. vinegar, 

8 red or green peppers, 2 lbs. sugar, 

I bunch celery, 1 cup salt. 

Rut tomatoes, onions and peppers through food chopper. 
Rlace in bag over night with salt, to drain. Add celery, cut 
fine, and celery seed. Boil sugar and vinegar and let cool, and 
pour cold over mixture. Rlace in wide mouthed bottles and seal. 

PEPPER RELISH 

12 large red peppers, I pt. vinegar, 

12 large green peppers, 3 cups sugar, 

15 onions, chopped fine, 3 tablespoons salt, 

Vinegar, 3 tablespoons mustard seed. 

Remove seeds from peppers and chop or grind; mix with the 
onions and pour boiling water over the mixture. Let stand 5 
minutes, then drain. Make a weak solution of vinegar, taking 
I part vinegar and 2 parts water.' Put pepper mixture in the 
vinegar, let come to a boil; let stand 10 minutes, then drain 
again. Add I pint vinegar, the salt and sugar, let come to a 
boil, boil 2 minutes, and then bottle and seal. 

ENGLISH CHUTNEY SAUCE 


1 lb. of apples, chopped, 
X lb. raisins, chopped, 

! dozen ripe tomatoes, 
chopped, 

2 red peppers, chopped, 
6 small onions, chopped. 


X cup mint leaves, chopped, 

1 oz. white mustard seed, 

% cup salt, 

2 cups granulated sugar, 

I }i qts. vinegar, boiled and 
cooled. 


No. 1 CORN RELISH 

1 qt. raw corn, 1 onion, 

3 cups cabbage, 1 cup sugar, 

1 cup stalk celery, 2 tablespoons salt, 

2 red peppers, seeded, 3 tablespoons mustard, 

2 green peppers, seeded, 3 cups vinegar. 

Grind or chop the first 6 ingredients, add the rest of the in- 
gredients, cook until corn is tender am] bottle and seal. 

No. 2 

20 ears corn, X cup salt, 

1 medium bead cabbage, 2 cups sugar, 

■I green peppers, X cup flour, 

6 red peppers, y, teaspoon tumeric, 

4 onions, chopped, X lb. mustard, 

1 cup celery, chopi'cj, 1 qt. white vinegar. 

Cut corn from cob; cabbage, onion and pepper through food 
grinder. Mix flour, tumeric ami mustard. Stir in the vinegar 
gradually at fust, then Irr come io a boil. Add the rest and boil 
X hour. Bottle, add more vinegar if necessary. Seal. 

CUCUMBER RELISH 

2 green cucumbers, Few grains cayenne pepper, 

I cup salt, 2 tablespoons horseradish, 

I cup vinegar, 2 tablespoons onion arid green 

j; cup sugar, pepper, chopped, 

1 pint celery, cut fine, I teaspoon pepper. 

Reel and chop 2 large, r hi n cucumbers (about I pint) add equal 
amount of celery. Sprinkle with i.ilt and let stand over night in 
cheesecloth bag. Rinse thoroughly. Let drain. Add the rest. 
Rlace in small jars. Seal. 

GREEN TOMATO PICKLES (DELMONICO) 

n Pk. green tomatoes, 2 lbs. brown sugar, 

sliced, , X lb. white mustard seed, 

« pk. skinned onions, X oz. celery seed, 

I j*t. salt, I oz. tumeric powder, 

J large cucumbers, diced, 2 tablespoons stick cinna- 

3 red peppers, seeded and mon, 

chopped, 2 tablespoons cloves, heads 

y, gallon cider vinegar, removed. 

Mix tomatoes and onions with the salt and sprinkle a little 
salt over the cucumbers, l.ct stand 24 hours, pour off brine, 
then soak 12 hours in cold water, l ie spices in a bag and place 
into a kettle with the vinegar ami sugar, heat to the boiling 
point, add the pickles and let simmer slowly for 1 hour. 
int« airtight cans and keep in a cool place. 


SPANISH PICKLE 

X peck green tomatoes, 3 tablespoons salt, 

1 dozen red peppers, 3 cups sugar, 

I dozen green peppers, 3 cups vinegar, 

I medium head cabbage, 3 tablespoons mustard seed, 

10 large onions, 1 teaspoon tumeric. 

Rut the first 5 ingredients through the food chopper, add the 
salt, let stand over night. Drain. Mix with the rest of the in- 
gredients and boil 20 minutes. Pour into jars and seal. 

MOCK MINCE MEAT (GREEN TOMATOES) 


I peck green tomatoes, 
I tablespoon salt, 

4 lbs. sugar, 

I lb. raisins, seeded, 

1 lb- dried currants. 


I cup vinegar, 

1 tablespoon cinnamon, 
X tablespoon cloves, 

2 oranges, rind and juice, 
1 lemon, rind and juice. 


Wash, pick over and chop the tomatoes in small pieces. Place 
in colander, pour boiling water over them 3 times, draining 
well each time. Remove to preserving kettle, add sugar, raisins 
and currants, well washed and boil slowly until tender. Add 
vinegar, let cool, then add the rest. Use as a filling for pic. 
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BEET AND HORSERADISH RELISH 

No. 1 

2 qts. boiled beets, chopped, 2 cups sugar, 

2 qts. cabbage, chopped, 2 teaspoons salt, 

I cup horseradish, grated, Pepper to taste. 

Boil beets, page 204, mix ingredients, add cold vinegar to 
cover, and place in gallon jar. Will keep. 
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No. 2 

5 cups cold, !>oilcd beets, I teaspoon salt, 

•i cup horseradish root, 3^ cup vinegar, 

’* teaspoon pepper, 2 tablespoons sugar. 

Boil, peel and chop beets, page 204, and grate the horseradish; 
season with salt, pepper and sugar. Add all the vinegar, the horse- 
radish and beets will absorb, or mix lemon imcc with the vinegar 
nnd place in covered jar or glass and It is rcadv for use. 
Will keep a long time. Canned beets and bottled horseradish 
may be used. 
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CANNING FRUITS. 


Cleanse the cans thoroughly nnd test to see if an j leak or are 
cracked. If tin cans leak, send them to the tinner; if discolored 
inside they may to lined with writing-paper jut before using. In 
buying stoneware fur canning put|*>“. <. Ik- sure that it is well glazed, 
ns fruits canned in jars or jugs imperfectly glazed sometimes become 
jxiisonous. Never use defective glass can*, but keep them for storing 
things in the pantry; and in buying them, take care that they are 
free from (laws nnd blisters, else the gliw will crumble off in small 
particles when subjected to heat. Self-sealers arc very convenient, 
but the heat hardens the rubber rings, which are difficult to re- 
place, so that in a year or two they are unfit for u*e. For this 
reason many prefer those with a groove around the top for- sealing 
with wax or putty. The latter is very convenient, as fan* s^led 
with it can be opened readily with a strong fork or knife, and ere 
much more easily cleaned than when wax-sealed. Puttv mav be 
bought ready for use, and is soon made soft by molding in the 
hand. In using it should be worked out into a small roll, and 


pr« -‘xl firmly into the groove with a knife, care being taken to 
keep it well proved down ns the can cools, hi canning, provide 
a \vide-nv>uthed funnel (made to set into the can), and pour tlio 
fruit into a funnel from a bright tin dipjwr (if old or rusty it will 
discolor the fruit) or a small pitcher, boated before putting iu tlio 
hot fruit to prevent breaking. Pour fruit ns quickly ns possible, 
nnd arrow down top immediately. 

r- lit should to selected carefully, nnd all that is imperfect re- 
jected. Large fruits, sneli as peaches, pears, etc., are in the bent 
condition to can when not quite fully ripe, and should bn put up 
as --'ii ns possible after picking; small fruits, such as berries, 
should never stand over night if it is jKxssiblc to avoid it. The 
high- -t-ilavorol ami longest-keeping fruits are best put up without 
{taring, after having carefully removed the down with a fine but 
stiff brush. Use only the best sugar in the projiortiou of half a 
v and a.vir to a jK»m: l of good fruit, varying the rule, of course, 
with «!•<* sweet lie s of the fruit. Or. in canning fir pies omit sugar, 
as the natural flavor is better preserved without it, and some prefer 
this method for -ill purposes. It is economical, and well worthy of 
e/j-rinieu!. Cans put up in this way should have a special mark so 
as to distinguish them from the rest. When ready to can, first place 
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t lie jars (glass) in a large pan of warm water on the back of the stove, 
make ready the syrup in a nice clean porcelain kettle, add the fruit 
— it is better to prepare only enough fruit or syrup for two or three 
cans at a time — and by the time it i* done, the water in the pan 
will he hot and the cans ready for use. Take them out of the 
water and set them on a hot platter, which answers the double pur- 
pose of preventing their contact with any cold surface like the table, 
and saving any fruit that ruay be spoiled. Fill as full a- possible, 
and set aside where no current of air will strike them ; or, better, 
wring out a towel wet in hot water and set them on it ; let stand x 
moment or two or until wiped oil*, when the fruit will have shrunk 
away a little; fill up again with hot syrup, or if you hove none, 
boiling water from the tea-kettle will do, and then seal. In can- 
ning peaches, the flavor is improved by adding two or three whole 
jienuhcs, or dropping in the center of the can n few of the atones. 

For peaches, pears and berries, some sweeten as for eating, let 
stand until sugar is dissolves! (using no water), place on stove in 
porcelain kettle and keep at boiling point long enough to heat the 
fruit, and then can in glass jai* a* directed. 

There are several other ways of pro|Kiring gins* can* for fruit, 
among them the following: Wring a towel from cold water, double 
ami wrap closoly about and iindt r the can to a- to exdude the nir. 
and put a cold silver spoon in-ide and fill; *>r, put a towel in a 
steamer, set in the cans, and place over a kettle of o M water, boil 
the water, and when ready in fill, remove t' e ray- ami wrap in a 
towel wrung from warm water, put a table-spoon rinsed in hot 
water inside, and fill ; or, wash the cans in tepid water, place an 
iron nxl inside, and at once pour in the boiling fruit, but iml too 
fast. In using glass cans with top* which screw on, be sure that 
the rubbers Are firm and close-fitting, nud throw away all that nrc 
imperfect. When the can \> filled to overflowing, put o the top 
at once and screw down tightly, nnd a* the fruit and ran* o*d. 
causing contraction of the glow, turn down again nud again until 
perfectly air-tight. Wrap rut soon as cold with brown wrapping- 
paper, unless flic fruit-closet is rrry dark. Light injures all 
fruit, but especially tomatoes, in which it cuum* the formation of 
citric acid, which no MnOMllt of sugar will sweeten. The placo 
where ennned fruits are kept should also be dry and cool, for if 
too warm the fruit will spoil. In canning, use a porcelain-lined 
kettle, silver fork or broom splint nnd wire spoon or dipper; 
a steel fork discolors the fruit. 

Cans should be examined two or three days after filling, and if 
syrup leaks out from the rim, they should be unsealed, the ftuit 
thoroughly cooked ami kept for jam or jelly, as it will have lost 
the delicacy of color and flavor so desirable in canned fruits. Pint 
cmiH are better fur berries than quart. Strawberries keep their 
color l>cnt in stone jars; if gins* cans are used for them, tli^y should 
be buried in wind. If syrup L left after canning berries, it may, 
while thin, lie flavored with vinegar, boiled a moment, and then 
bottled and corked for « drink mixed with ico-water. 

In using self-sealing cans the rublier ring must show nu even 
edge all round, for if it slips back out of sight at any point, air 
will be admitted. On opening tin cans, remember to pour all tho 
fruit out into an earthen or glass dish. If any j>art is not used at 
the time, re-cook, and return to dish, nnd it will keep for a day or 
two, many of the less perishable fruit* longer. Wines, cider, shrubs, 
etc., must lie bottled, well corked, sealed, nnd the bottles placed on 
their sides in a box of sand or sawdust. To can maple syrup, pour 
hot into cans or jugs, and seal well. 

The fine display of canned fruits at the Centennial Exhibition 
woe prepared ns follows: The fruits were selected with great care. 
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of uniform size and shape, and all perfect They Wore carefully 
polled with a thin, sharp, silver fruit-knife, which did not discolor 
them, and immediately plunged into cold water in an earthen or 
wi-deu vessel to prevent the air from darkening them. As 3o-‘ii 
as enough for one cau was prepared, it was put up by laying the 
fruit pi«ve by piece in the can, and pouring syrup, clear as crystal, 
over it, nnd then, after subjecting the whole to the usual heat, 
sealing up. 

1 lie following table give* the lime required for cooking ami the 
quantity of sugar to the quart tor the various kinds of fruit. 


CVtlii'. 

RmAcrrir*^ 

Mackbrmr* 

Slraw Inti >•*«.. 

I"”' <"l 

■lUll. 

«'• min. 
6 - 
fl - 
8 “ 

t(i (I 

0- «M. 
*«ir 
Ik -.1. 
Go * . 

i “ 

ri'iciic?, «hoic 

I *. 1 1 .. 1 1, L». rfli.iiki 

Tim* f«>r 

leiihitt* 

it tu» # 

. locniii. 
i *» »• 

Q'lAllt. 

IIIDU 

... .jt. 

4oa. 

o “ 

8“ 

6 " 

A J( 

6 " 
H - 
10 " 
8 ** 

j nit* .i| il't^l 

Silviiau cmli >p|ili-s... 
Sour apples, quartered.. 

» Id 
. 25 " 
. 10 “ 

I'ltim*. 

Wlioct Wienie* -• 

5 “ 

Pipe currants. 

Wild in tih*« 

. <> M 
111 “ 

S 41 

s u 

Pie Ham. riteri 

10 •• 

8" 


a v 

20 44 


Haiall *.»ui |«ats, whole 30 " 
Kirtlelt pcais. halved... *J0 “ 
J'endie. S “ 

4 *• 
6 - 
•1 •* 

Gousetarric* 

Quinces, sliced 

. 8 « 
15 " 

8 *' 
10" 


CaNNI.I) ItejlKIRH. 

S-I.-.-I tb .*e tl»e skins of which have not been broken, or tho 
juice will dnrk-n the >\*rup; fill cans compactly, sot in a kettle of 
odd water, with a cloth beneath them, over an even heat; when 
sufficiently h'-ated, |>>ur over the berries a syrup of white sugar 
db-.dved in baling water (the richer the boiler for keeping, though 

«‘"t I't pi rviug t be flavor of the fruit), cover tho onus closely to 

retain le nt on the top berries. To insure full cans wheji cold, liavo 
extra lierries heated in like manner to supply tho shrinkage. If 
the fruit swims, |>our off surplus syrup, fill with • hot fruit, and 
»• al up a> - n as the fruit at the top in thoroughly scalded.— J/tss 
I.. South trick. 

Plain Canned Berries. 

Pick out stem* nr hull- if any— if gathered carefully tho berries 
will n<>t 1 d undiing. put in ]K>rcvliiiii kettle on the stove, adding 
a mull tea-cup water to prevent burning at first. When they 
emu- to a boil, skim well, add sugar to taste (for pies it may bo 
omitted), let boil five minutes, fill in glass, stone, or tin cans, and 

.*<-a! with putty uuh If-senlers arc used. This rule applies to 

tsapberrrics, blackberries, currants, gooseberries, or any of the 
•mail berries. 

Canned Currants. 

L/ciok them over carefully, stem nnd weigh them, allowing a 
jxnind of sugar to every one of fruit; pul them in n kettle, cover, 
nnd leave them to heal slowly and slew gently for twenty or thirty 
minute-; then add the sugar, nnd shake the kettle occasionally to 
make it mix with the fruit; do not allow it to boil, but keep ns 
hot as pos-iblo until the sugar is dissolved, then pour it in cans and 
secure the covers nt once. White currants are beautiful preserved 
in this wav.- Mt$. Il’m. Patrick, Midland, Mich. 

Groin Goosererriks. 

Cod: the terries in water until white, but not enough to hreuk 
them; put into cans with as little water as jK««sible, fill up the can 
with billing water and seal; when opened pour off water nnd cook 
like fresh berries. — .1 fra. 0. M. S. 

Canned Peaches. 

Pour boiling water over one peck of large clingstone peaches to 
remove the fuzz; make a syrup of thre*’ pounds sugar and one pint 
vinegar, u.-ing a little water if required to cover the peaches; 
cook until pretty soft, and can as usual. — Mrs. Frank Stahr, 
Lancaster, Pa. 



2454 


THE SURVIVOR Vol. 6 

Canned Peaches. 

Have one porcelain kettle with boiling water and another with a 
syrup made sweet enough with white sugar f«»r the |**ches; pare, 
halve, ami <lrop them into the boiling water, let them remain until 
n silver fork will pierce them, lift them out with a wire sp*«n. fill 
<«n, pour in nil the tailing syrup the cat; will hold, and seal imme- 
diately. Continue in this way, preparing and sealing only one ran 
at n time, until done; boil down the water in first kettle with the 
syrup, if any is left ; if not, add more sugar, and quite a nice mar- 
malade will result. Tips manner of canning | teaches has been 
thoroughly tested, and is pronounced by the experienced the best 
of all methods. — Mr$. A. Sharp, Kimphn. 

Canned Peaches Steamed. 

To peel, place in n wire basket, to the hamile of which a cord 
lias been tied, let down into boiling water for a moment, then into 
cold water, and strip off tlie -kin (tl»i -avo* both fruit ami latar). 
The fruit must he at a certain stage to Is* prepared in this way, for 
if too green it will not peel, and if too rip it will be too much 
softened by the hot water. Alter priding, se.il and place in a 
steamer over a kettle of tailing water, lim laying a cloth in bottom 
of steamer ; fill about half full of fruit, cover tightly, make a syrup 
in a porcelain kettle lor fruit alone, let the fruit steam until it can 
ho easily pierced with a silver fork, drop gently fur a moment into 
the hot syrup, place in the cans, fill, over, and seal. The atavo 
recipe is lor canning a few at a time. This re ipo. with the excep- 
tion of mode of pooling, applies equally well to p ars. 

Canned Peaches. 

Pare, halve and seed : make a syrup of a pint granulated sugar 
to a quart water, place on itovo in a t 1 "!' skun kettle (enough for 
two quart cans). When syrup tail*. drop in enough fruit f>r one 
can; watch cloeoly, testing with a silver fork, so that I 
they arc dons they may be remon I. When the pcachos ora :> oder, 
lift. very gently with » wire spoon, and place in the can prcvimi.lv 
heated, aooording to instructions for pi paring gfaut cans. When 
full of peaches pour in the hot syrup, place the cover on and ■ nl 
at once; then add more pencil.'* to the hot syrup for next can, and 
repent the operation. If there are more peaches than will fill the 

can, place them in another can and k»-p hot until more arc ready, 
and so on until all are canned. 8 kitn tin 1 syrup tafore adding 
peaches, making only enough svrup at one time for two can*.— 

.i/m. w, ip', n: 

Canned Peaks. 

Prepare and can precisely like loaches in preceding recipe, except 
that they require longer caking. When .lone they arc easily pi< r. I 
with a silver fork. 

Canned Pie Plant. 

Cut the pie plant in pieces, two inches long, put <*v.>r a slow fire 
with its weight in sugar; when sugar is dissolved let it boil slowly 
until dear, but do not let it cook long enough to ke ••• 
oral. Pul up in air-tight cans. 

Canned Pine-Applb. 

Peel and slice, make syrup in proportion of two and a half pounds 
tant white granulated sugar to nearly three pints of water; tail five 
minutes; skim or strain ; add fruit and let it tail; have cans hot; 
till and seal up as soon as possible. 

Canned Plums. 

Wash and put whole into a syrup made in the proportion of a 
pint of water and a pound of sugar to every two pounds of fruit; 
boil for eight minutes, can, «:id seal immediately. If pricked with 
a fork before placing in syrup, theywill.be less liable to burst. 
Cherries are canned in the same wav. 
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Raspberries with Currant Juice. 

Ten pounds of red or black rasj .tarries, twelve pounds of granu- 
lated sugar, one quart currant juice. Make syrup of the sugar and 
juice; when tailing add the fruit, and continue for ten minutes. 
Put iu glass cans and fasten immediately. 

Canned Strawberries. 

Fill gins* jars with fresh whole strawberries, sprinkled with sugar 
in the proportion of half pound sugar to a pound of berries, lay 
<■ ver* on lightly, stand them in a wash boiler filled with water to 
within an inch of lops of cans (the wnier must not ta more than 
milk-warm "lien the cans nre placed in it). When it has tailed 
f.r fiita u minute*, draw to back of stove, let steam pass off, mil 
the hand in a towel, lift out cans, and place or. a table. If tho 
tarries arc well covered with their own juice, take n table span i and 
fill up tlie lir*t can to the very lop of the rim from the second, wipo 
tiw ic.-ck, rub dry, and screw the top down firmly, observing care- 
fully the general directions for canning berries. Fill another from 
the - ixmd can, and so on until nil are finished. Croat care must ta 
taken lo keep the tarries whole and round ; as the cans cool invert 
th<*m oco.i*i daily, to prevent the fruit from forming in a muss at 
one cml. 

Canned Stka wherries. 

For every quart oTfrcth straw tarries, lake one coffee cup of white 
sugar; add n table *|*niii or two of water to the fruit if there is no 
juie- in the tau«*n, to prevent burning before the heat brings out 
the juice. A f • wit n* tlie fruit tails, add the sugar, mid stir 
gently for u few minutes until it tails up again, and can immedi- 
ately. It is tatter not to cook any morn, fruit than can ho pufc 
into" : 1 >■ - fruit-jar. l\ually a fov SpOOnMf of the syrup will 

!-• left with which to login the next can. Strawberries are cousid- 
ervd diftb .1: to k< p, hut there mill lie no trouble if the fruit is 
I tin- <-;m i.- el. -.-.1 air-tight in glass, and kept as directed 

in general directions fi>r canning fruilA. — Mrr. //. S. I funliiujton, 
dalrMmry, lit. 

Canned Corn. 

I»i- ml vo m ounce tovtario add in half lea-cup wntor, and lake 
on., talde 1 to two quarts of sweet corn; cook, and while boil- 

ing hot, till the cans, which should be tin. When used turn into a 
with .-old water, mid a little soda and sugar wllllo 
cooking, and - a* ill with butter, |>eppcr and salt.— Mit 9 Lida Chrt- 
vwU. 

Canned Corn and Tomatoe8. 

•S dd, pel. m d slice tomatoes (nut ton ri|>c) iu the proportion 
of <>ne third cm t<» tw -thinls tomatoes; put on in a porcelain 
kill!". hi l*.il lift- en minute*, andean immediately in tin or glass 
(if glass keep in tltc dark). Soiuo lake equal parts of corn and 
tomato iring Uicm as above. Others, after eul ling the corn 

fn-m the. c'«. . k it twenty minutes, adding a little water and 

stirring often, then prepare the tom.it>:- * a- atavo, cooking in a 
- pnrate tattle live minutes, and then adding them to the corn iu 
the pr | .r; - f ■ ‘iio third corn to two-thirds tomatoes, mixing well 

until lie y b il up once, and then canning immediately. — Mrs. A 
liujUit. - 

String-Beans. 

String fresh string l**ans, bre ak in several pieces, wok in tailing 
water ten minutes, and can like tomatoes. — J/rs. L. IK C-, Cin- 
cinnati. 

Canned Tomatoes. 

T e tonintii'S must be entirely fresh and not overripe; pour over 
i !->-•; 1 1 tailing water, let stand a few minutes, drain off, remove the 
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shins, and slice crosswise into a Stone jar. cutting ODl all the hard 
or defective portions; cook for a few minutes in their own juice, 
skiiuming off the scum which rises, and stirring with a wowleu 
spoon or paddle ; Imvc the cans ou the hearth filled with hot water; 
empty, nod fill with hot tomatoes; wipe moisture from tops with 
soft cloth, put on and secure covers. If tin cans are used, pres* 
down covers, and pour hot sealing wax into grooves. If put up 
in glass, set away ii; a dark place. Either tin. glass or stone cans 
may he used, and all may he scaled with putty instead of wax, it 
being more convenient. (See general instructions for cauiiiug fruit.) 

t'AN NED W AT El Ol El *>N. 

Cut rind of ripe melons (first cutting oil* all green jcirls) into 
small pieces two or three inches long, ami boil until lender enough 
to pierce with fork; have a syrup made of white «ugar, allowing 
half ]K)und sugar to a j round fruit ; skim out melon and place in 
syrup together with a few pieces of race ginger, let cook a few 
minutes, put in cans and seal hot. 

Warranted Canned Stkawberriix. 

Put four pounds white sugar in a kettle, add a teacup cold 
water, let foiil till perfectly clear, then add four quarts nice l«er- 
ries. Boil ton minutes, keeping them covered with syrup, blit 
avoid stirring in order to preserve their good appearance. Tako 
out berries with a small strainer or skimmer, place in a crock and 
let. the syrup boil ten minutes longer, then pair it over berries, 
and, when eool, fill the can*, putting a tablespoon of good brandy 
on top of each can, screw on lid lightly, ami put in n dry dark 
place. This method is the only means of preserving the peculiar 
flavor of t lie strawberries. To prevent the second handling, put 
tho hot l-'rrics in the cans (instead of the crock) till about three 
quarters full. When syrup Inn* fo>ihd, fill each can with it, let stand 
till cool, then cover with the tnld* q>o*>n of brandy (take out a little 
juice if necessary) and screw on the lid. 

If after two or three weeks tho least fermentation appears, put 
t lie cans in a lioilor (on n small hoard to prevent contact with 
lmttoni), (ill with cold water nearly to top of cans, Ioo-mi the lids, 
but do not take them off, let wntor foiil for n little while, then take 
out cans, tiijhlcn Oic covers and the fo-rri'*s will keep over a ymr. 
Fully ri|>e currants nml acid cherries canned in same manner, <>no 
|*mi»d of sugar to one of drwd fruit, arc delicious. They never 
need n second boiling if carefully prepared. 



CATSUPS AND SAUCES. 


Always select [M'rfcct fruit: e*»>k in p-trcelain. never in metal. 
In making catsup, instead of boiling, some qwinkle the tomatoes 
with salt and let them stand over night, then strain ami add spices, 
etc., and a little sugar. Bottle in glass or stone, ami never use tin 
cans; keep in a n«»l, dry, dark place. If, no upeniag, there is a 
leathery mold on top. carefully reim>v** <-v*-rv particle o! it, and the 
catsup will not be injured. T<> prevent ti-,i< molding. some do not 
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till tue Ixitllcs quite to the top with catsup, but fill up with hot 
vine -ar. If there are white speck- of mold all through the catsup 
it i- > j - 1 i I • -< i If. on opening and u-iug a part, there is danger that 

the rest may sour, scahl, and, if too thick, add vinegar. Sauces 
should always for mad-- with great ear-* in a pan set in hot water, 
having the sauce |«n r.v at if a delicate flavor is desired, especially 
if th<- sauce i- drawn butter. Butler and those sauces containing 
eggs should never boiL Wooden spnoos must be used for stirring. 
An e\<-”II nt thickening fur soups, sauces and gravies is prepared 
as fell".-.--: Bring butter just t<* the fouling |x>int in a small stew- 
pan. di dge in flour, stirring together until well cooked. This, 
when not c k--l brown, i- “White Houx," and when browned, 
“ Bicwn Kraix." Thin this with a part of the soup, since or gravy, 
and add it to the whole, stirring thoroughly. The flour may Ik* 
Lveui.-d fo-f.ire u-iug if intended for brown gravies or suttees. 
M* butter may be used in place of oil in all recipes where tho 
latter is named. 

Mint, when used in- recipes, usually means " tq&irniint" or 
“gr-en mint." though pennyroyal and pepjiennint are of tho saratt 
family. T!»e young leaves of from one to six inches in length nro 
the parts used. It grows on any good garden soil, but comes for- 
ward earlier iu n wornveunny K|*oL It is propagated by cuttings 
or dividing the roots of old plants in the spring, is very prolific, 
and ought to find n place iu every garden. Those who have con- 
servatories should keep a root in pots, to use with spring lamb bo- 
fere the leave* would appear in the open air. Mint leaves for 
drying -hould l«o rut from the Stalks just before the plant blossoms, 
nml spread out thinly in some dry, shady place, wl\ore they can 
dry slowly. Whou dry, put uj. in pajior hags and keep in n dry 
place until wanted. 

Cucusiuek Catsup. 

Three dozen cucumbers and eighteen onions peeled and chopped 
very fine; sprinkle over them three-fourths pint table salt, put tho 
whole in n sieve, and let drain well over night; add « tea cup mum 
Urd reed, half tea-cup ground black p-pper; mix well, aud cover 
with go-1 cider vinegar. — Mrt. J Iat tic C tcnrnmu, Aihevillc, N. C, 

Currant Catsup. 

Four pounds nice fully-ripe currants, one and n half pounds 
sugar, tnbb sjxioti ground cinnamon, n tea-spoon each of salt, 
ground doves and ]>ep|**r, pint vinegar; stew currants and sugar 
until quite thick, add other ingredients, and bottle for use. 

GoOSF.BRRRT CATSUP. 

Nine |>ound« gooseberries, five pounds sugar, one quart vinegar, 
three table >p -oi<* cinnamon, one and u half each allspice and elovee. 
Tim* i!" I '-lwrrics should l*c nearly or quite ri|ie. Take off blossom p, 
wash and put them into n porcelain kettle, mash thoroughly, scald 
and put through the colander, mid sugar and spices, boil fifteen 
minutes, mid add the vinegar cold; Kittle immediately before it 
cools. Rijx* grajK-s j>rc}*ared bv same rule, make nn excellent cat- 
sup. — Jfn. CuL IF. P. Reid, Delaware, Ohio. 

Tomato Catsup. 

Half bushel tomatoes, four ounces salt, three ounces ground black 
jf-pj-er, one ounce cinnamon, half ounce ground cIovcb, one drachm 
cayenne j>ept»er, one gallon vinegar; slice tlie tomatoes and stow in 
their own liquor until soft, and rub through a sieve fine enough to 
retain tii*-. -• -i- ; : >• *il the pulp and juice down to the consistency 
of apple-hutter ; very thick), stirring steadily all the time to prevent 
burning; then add '.lie vinegar with which a small tea-cup sugar aud 
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tlie spices have been mixed, boil np Uriee, remove from fir-. let 
cool :m<l bottle. Those win* like the flavor of onions mayadil a!*-itt 
half a dozen oiu*s. peeled awl sliced, fifteen minutes 

|*Jorc tin* vinegar and spices are put in. —Mrt. M M. Mmu-'fl. 
Del* w'< irr% Ohio . 

Tomato Catsup. 

Toko ono bushel of firm ripe tomatoes— the 1-Vcjee Islam!, known 
by their pink or purple color, anil the “Trophy," are the best and 
richest varieties for catsup and panning. Wipe them off nicely with 
n damp cloth, cut out the cores, and put them in a porcelain -liued 
iron kettle or a genuine Iwll-metal one. Place over the fir*', and 
pour over thorn aliout three pints of water, throw in two largo 
hnndftlli of poach !• It with ten twelve onions or. shallow cut fin*. 
lh.il until the tomatoes are done, which will take about two hour*; 
then strain through a coorse-mcsb riete, pour the li.piid hock again 
into Uhj boiling kettle and add hall a gnllot of g I 
vinegar; hrvo ready two ounces ground spice, two ounces ground 
black pepper, two ounces tnuslnril (either ground «»r in Chewed, a* 
you prefer), ono ounce ground cloves, two grated nutmegs, two 
poinuls light hrowu sugar, and one pint of salt; mix these ingre- 
dients well together before putting in the boiler; then boil two 
hours, stirring <■ ntinnfllly r<> prevent burning. If you like tl»o 
catsup "hot." add cayenne |>cppcr to your taste. When cool, fill 
bottles (reeded bottles are the nicest, they cm !*>• procured at tbo 
house furnisher'*, and a set will last some time; they look letter 
than ones of all sizes ami style*). Cork ami seal with liolllc-wax 
so us to exclude the air. Keep in a cool, dry place fi>r future use. 
This recipe is preferred to all others it hoi been w year*. 

It keeps well, and had been pronounced by competent judge* tup* 
rior to all others.— 0. IK, Baltimore, Ml. 

BltF.AT) Sauce. 

Place n sficed onion and six j- pjK-r-corn.s in half n pint of milk 
over boiling water, until onion is perfectly soft; pour it on half a 
pint of bread crumbs without crust, and leave it covered for an 
hour; bent it smooth, add pinch of salt, and two labkvspoou 
hulter rubbed in n little flour ; add enough sweet cream or milk 
to make it the proper consistency, and boil a few minutes. It 
must he thin enough to jsiur. Mrt. /,. T., Dearer, Col. 

l5itF.AH Sauce. 

Half pint grated bread crumbs, one pint sweet milk, and one 
onion; boil until the sauce is smooth, take out onion and stir in 
two spoons butter with salt and jiepper: Ixiil once ami serve with 
roast duck or any kind of game. — Mr*. // C /~ 

Cr.vnhi:i:hv Sauce. 

After removing all soft lierries, wash thoroughly, place for about 
two minutes in scalding water, remove, and to every pound fruit 
add three-quarters of a pound granulated sugar and a half pint 
water; stew together over a moderate but sternly fire, lie careful 
In cover and »»( to dir the fruit, but occasionally shake the vc='c!. or 
apply a gentler heat if in danger of sticking or burning. If att r n- 
tion to tin se particular- !..• 'riven, tile i»rrie* will r-lain tln-ir shape 
to a considerable extent, which odds greatly to their appearance on 
the table. Boil from live to seven minutes, remove from fire, turn 
inti* a deep dish, and set aside to cool. If to l*e kept, they can Ik- put 
tip at once in air-tight jars. Or. fi>r strained sauce, one and a half 
pounds of fruit should be stewed in one pint of water for ten or 
twelve minutes, or until quite soft, then strained through a colander 
or line wire sieve, and thie quarters of a p' n>.d «*f suiprr timnuigbly 


stirred into the pulp thus obtained; after cooling il is ready for use. 
Serve with roast turkey or game. When to be kept for a long time 
without sealing, more sugar may be added, but its too free use 
impairs the peculiar cranlierry flavor. For dinner-sauce half a 
pound is more economical, uud really preferable to three-quarter*, 
as given above. It is l»etter, though not necessary, to use a ]*<»r- 
edain kottie. Some prefer not to add the sugar till the fruit is 
almost done, thinking this plan makes it more tender, and preserves 
the color better. — G 0. «{• K. W. Oram, QMmtt, N. J. 

Cheery Sauce. 

ST raj •• the out-ide stalks of c.-k-rv and cut in pieces an inch long, 
let stand hi •- .Id water halt hour, then pm in boiling water onougli 
to cover, aud cook until tender; drain off water and dress with 
butter, - ilt, ami milk or cream, thickened with a little Hour : Or, 
make a drcMtig l»v adding to half pint milk or cream, the well- 
u-at. n yolk* "f two eggs, a hit of butter, and a littlo salt ami 
p pp r ... grated nutmeg; bring just to boiling point, pour over 
-i wed celery, and serve with rout dock.— Mrt. A. JFifaon. 

Ciu;a.m Sauce. 

II- at one tablo -|*oou hulter in a skillet, add a tea-spoon flour, 
an 1 stir until I perfectly smooth, then add gradually one cup of cold 
milk, let ls.il up once, season to taste with salt and popper, and 
serve. This k very nice for vegetables, omelets, Dili, or sweet 
breads. 

CuiutY Powder. 

An ounce of ginger, one of mustard, one of pepper, three of cori- 
ander.- cd. three of turmeric, one-half oiince cardamom, quarter ouneo 
caycnn.- |*ep|*r, quarter ounce cumin seed ; pound all line, sift and 
cork tight. ' toot< awpoon of powder is suffleiont to season any thing. 
’111! is nice for boiled meats and stew*.— Mrs. C. F"lluujlon. 

Ciiiu Sauck. 

Twelve large ri|M- tomatoes, four ripe or three green peppers, two 
coioM, two tab ok, two of sugar, ono of cinnamon, ilireo 

cup* vinegar; peel tomatoes and onions, chop (separately) very lino, 
ad 1 tho popper* (da pped) with tho otiior ingredient*, and boil ouo 
a. d a half hours. Dottle and it will keep a lung time. Stonu jugs 
ai- I ettcr tlian glass cans. One quart of canned tomatoes may bo 
u- i fa of the rip* ones. This Chill stuoo is excellent and 
much I -Tiler and more healthful than catsups.— Mrs. E. W. Her. 
rick, Minneapolis, Minn. 

Cates Sauce. 

T<> a |*int of drawn butler, add three table-spoons of capers. 
S i vc with l>"il' I <>r mist mutton. Another method is the follow- 
ing: Fifteen minute* before the mutton is done, melt two table- 

sj • h itter in n earn-e pan, stir into it one tnblcsjioon flour ; when 
thoroughly mixed add half a pint of the liquor in which the mut- 
ton i« K-Uiug. avd half a ]>int of milk, reason with ]>eppcr and Balt, 
cook a few minute? (to swell the grains of the flour), and just' be- 
fore > rving (in order that their color may not be lost by standing) 
add two heaped table-sjxions capers. 

Caper Butter. 

Chop one table-s|*oon of capers very fine, rub through a stave 
with u wooden spoon, and mix them with a salt-spoon of salt, 
quarter of a aaltopoon of pepjier, and one ounce of cold butter. 
But a layer of this butter od a dish, and serve fish on it 

Drawn Butter. 

Rub a small cup of butter into half a table-spoon flour, beating it 
to b cream, adding, if needed, a little salt; pour on it half a pint 
boiling water, stirring it fast, and taking care not to let it quite boil, 
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iis boiling makes it oily and unfit for use. The Wiling may be pre- 
vented bv placing the sauce-pan containing it in a larger one of boil- 
ing water, covering and shaking frequently until it reaches the 
boiling jKiint. A great variety of sauce* which are excellent to cat 
with fish, poultry, or Wiled meats, can be made by adding different 
herbs, such ns parsley, mint, or sweet marjoram, to drawn butter. 
First throw them into Wiling water, cut fine, and they are ready to 
be added, when serve immediately, with two hard-boiled eggs, 
chopped fine. This makes a nice sauce to serve with baked fish. 
The chopj>wl inside of a lemon with the seeds out. to which the 
chicken liver has Wen added, makes a good sauce for Wiled chicken. 
For anchovy sauce, add two ten-sjsxms of anchovy extract or paste 
(kept by nil grocers) to a half pint of drawn butter sauce, and 
stir well. For lobster sauce, chop the ment of the tail and claw* 
of a good-siml lobster into pieces (not too small). Half an hour 
ln-fore dinner, make half n pint of drawn-butter, add the chopped 
lobster, a pinch of coral, another of cayenne, and a little mJl 
W hen done it should not W a solid moss, hut the pieces of lobster 
should appear distinctly in the thin cream. 

Ghees Tomato Sauce. 

Cut up two gallons of green tomatoes; take three gills blade 
mustard wed, three tnhlc-e|»ooiis dry mustard, two and n lrnlf of 
black pepper, one and a half allspice, four of salt, two of celery 
seed, one quart each of chopped onions and sugar, and two and 
A half quarts good vinegar, a little red pepper to taste. Beat tho 
spices and boil all together until well *. 

Holla siiaisr .Sauce. 

B at half A tea-nttp butter in a howl to a cream, add yolks of two 

,oiiq by then Jut >f half o lemon, n pinch «>f cayenne 

pepper, half a tea-opomi salt; pis this in a -amr pan of Wiling 

water, beat with an egg Water, for a minute «»r two, until it h*>giiw 
in thicken, then odd one half cup of boiling water, beating all the 

time. When HI ft eu tanl it m dnm*. It will take Are minutes 

to cook if the howl i< thin and the water b»iL< all the time. 

Lemon Sauce. 

Cut three slices of lemon into very small dice, and put tWm into 
drawn hatter, let it c*>m«* ju*t to baling p ant, and pour over b-iled 
fowls. 

Mayonnaise Sauce. 

Mix in a two-quart bowl tveu ten spoon ground mustard, ooo 

of salt, and one and a half of vinegni ; beat in the yolk of a raw 
egg, then add very gradually half a pint pure olive-oil (or melted 
butler 1 , heating briskly all the time. The mixture will become a 
vn\ thick batter. Flavor with ur or fttsb lemoujuioo. 
Closely covered it will keep for weeks iu a cokl place, ami is 
delicious. 

Mint Sauce. 

Take fresh, young mint, strip leaves from stems, wash, drain on 
a sieve, or dry them on a cloth: chop very line, put in a sauce- 
tureen, and to three heaped tahh-spnon-' mint add two of pounded 
sugar; let remain a few minutes well mixed together, ami pour over 
it gradually six tahh".-q*Nm< of jpwd vinegar. If members of tlic 
family like tlic flavor, hut ii"t the subatauce of the mint, the sauce 
may be strained after it has stood for two or three hours, preying 
it well to extract all the llavor. It b better t<» make the sauc 
hour or two before dinner, so that the vinegar may be impregnated 
with the mint. The addition of three or four table-spoons of the 
liquor from (he boiling lamb is an improvement. 


Oyster Sauce. 

Set ft Iftrin oa the fire with half pint oysters, from which all bit* 
of shell have been picked, and one pint boiling water j let boil throe 
minutes, skim well, and then stir in half a cup butter beaten to ft 
cream, with two taldc-spooas Hour ; let this come to a bdil, and servo 
with boiled turkey. Or, make drawn butter, add a few dropn lomon- 
juicc, a tablespoon of capers, or a few drops vinegar, add oyster* 
drained of tbe liquor, and let come to lKiiling point. The sauce 
ia richer if cream instead of water is used in making tbe drawn 
butter, but in this case do not add the lemon-juice or vinegar.— 

Mn. n. a M. 

Onion Sauce. 

Boil three or four white onious till tender, mince fine; boil half 
pint milk, add butter half sire of an egg, salt and pepper to taste, 
and stir in minced onion and n table-spoon of flour which has been 
moistened with milk — £ 11. IF. 

Roman Sauce. 

Put one tea-cup water and one tea-cup milk on fire to scald, and 
when hot stir iu a table-spoon flour, previously mixed smooth with a 
very little cold water, add three egga well beaten and strained, 
reason with salt and pep|i«r, two table-spoon* butter and a little 
vinegar; boil four eggs bard, slice and lav over the dish ; pour over 
nauce, and serve with boiled fish. — Mr/. E. T. E. 


Tart are Sauce. 

Yolks of two egg*, gill of salad-oil (or melted butter), salt-spoon 
salt, half a *all-*|H>ou pepjier, a tiible-*]KXMi good cider vinegar, half 
te.v-j.oon mustard, a table-spoon of gherkins. Beat together in a 
small I ami lightly the vinegar and yolks, add to these, drop by dropt 
the salad-oil or melted butter, taking care to stir the same way all 
tbe time; when thi> i» done, season the mixture with popper, salt 
and mustard; add also the gherkins finely chopped (or capo* may 
bo substituted), and serve in a giavy boat with boiled salmon or 
cold meets. 

Tomato Sauce. 

Stew ten tomatoes with three cloves, and pepper and salt, for fif- 
teen minute* (some add a sliced onion and sjirig of parsley), strain 
through a sieve, put on the stove iu a oauccpou in which a lump of 
butter the ore of an egg mid level table spoon flour have been well 
mixi-d and cook-d; jtir all until smooth and serve. Canned toma- 


toes may lie used aa a substitute 


Prepared Must a iu>. 

Take throe tea q-»»ns ground mustard, ono of flour (two if tho 
.. in v.mv Mrong), half tea^toon of sugar; pour boiling 
«..i- r .11 th. -e and mix into a smooth, thick paBtc ; when cold add 
vin jar enough to make ready for use, and serve with salt. This 
re-embh-s the French mustard.— Mrs. Mary llcrhcrl Hunliiujton. 


To Prepare Horse-radish for Winter. 

Iu the fall, mix t lie quantity wanted in the following proportions: 
A c-.iriv .-up of grated horse-radish, two table-spoons while sugar, 
half ten *q*w>» salt, and a piut and a half cold vinegar; bottle and 
seal. To make horse-radish sauce, take two table spoons of tho 
ab've. add one d.s^rt-sjiooii olive oil (or melted butter or cream), 
and one "f prepared mustard. 


JELLIES AND JAMS. 


Jellies were formerly reputed nourishing, digestible, and fit food 
for rick and delicate persons, but modern investigation places them 
second to tbe lean part of animals and bird*. When mado of gola- 
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tine, they have no nutrition, ami are simply used to carry a pala- 
table flavor. 

Always make jellies in a porcelain kettle, if possible, but brws 
may be used if scoured very bright and the fruit is removed imme- 
diately on taking from the fire. Use the best refiued or granulated 
sugar, and do not have the fruit, especially currants and grapes, 
overrijte. 

To extract the juice, place fruit in kettle with just enough water 
to keep from burning, stir often, and let remain on the fire until 
thoroughly scalded; or a better but rather slower method Is to place 
it in a stone jar set within a kettle of tepid water, boil until the 
fruit ib well softened, stirring frequently, and then strain a small 
quantity at a time through a strong coarse flannel or cotton lr»g 
wrung out of hot water, after which let if drain, and squeex© it with 
the bands us it cools, emptying the bag nod rinsing it off each timo 
it is used. The larger fruits, such as apple* mid quinces, should be 
cut in pieces, cores removed if at all defective, water added to ju*t 
cover them, boiled gently until tender, turned into bag and placed 
to drain for three or four hours, or over nigh{. Make n«>t over tw* 
or three pirns of jelly at a time, os larger quantities require longer 
boiling. As a general rule allow equal measures juice nod sugar. 
Boil juice rapidly ten minutes from the first moment of boiling, 
skim, add sugar, and hoil ten minutes longer; or spread the sugnr 
in a largo dripping-pan, set in the oven, stir often to prevent burn- 
ing, lh.il tile juice just twenty minutes, add the hot sugar, let l-fil 

upouco, «iul pour Into the jell) glamm immediately, a* a thin skin 
forms ovor tho nurfhc© which kee|« out the air; cover with brand led 
tiauio pn|"-r, cut t" lit glass do* ly, a I qnickly and set in a dry, 
cool, dark place. Jelly should he examined toward the* ml of urn- 
liter, mid if tlicro ore oil) ign »l‘ lerinentntam, rehoil. Jelly iiwls 
more attention in damp, rainy • m* " ■- than in other.'. T>> let jeily, 
drop a liulu iu a glass of verycohl water, and if if immediately 

falls to llu< bottom it i- done; <»r drop in a *au cr. and scl on i.*e or 
iu a cool place; if it does not -pi «l. hut r« r lias rounded. it i* 
lim-hcd. Some strain through the bag intu lliogln — . bttl this 
involves wnsto, ami if skimming i- can lull/ done i? not ary. 
A little butler or lard, rubbed with a doth «n tin- ••'ilrido • gin.-**, 
or cans, will enable on*.* to |smr in the boiling Iruit or liquid, tho 
first spoon or two slowly, without breaking tin* glass. It jelly i« 
not very firm, let it stand in tho sun covered with bit* of niudow- 
glass or pieces of mosquito netting. fi>r a few day Never attempt 
to make jelly in damp or cloudy weather if firmness and chan-si 
are desired. Use a wooden or silver >|-" ti t" stir, dip with earthen 
cup. and cook in |torcel:uu-liiied ketth-s. Currants mid berries 
should be made up as soon as picked; never let them stand over 
night. When ready to put away, cover with pieces of tissue or 
writ ing-paper cut to fit ami pre-sed closely upon the jolly, and put 
on tin? lid or cover with thick iap'r, brmhed over on the inside 
with the white of an egg, ami turned down on lh<* out.-idc of 

Am.R or I!i.ai:kiu:i:i;y jF.txv. 

Prepare nice, tart, juicy apples as in general directions, using three 
quarters of a pint of sugar to a pint of juice. Prepare blackberry 
jelly according to general direction.* for l»orri«*>\ 

Ca lfs- foot J eu.v. 

Cut across the first joint. nn«l through the hoof, place in a large 
sauce-pan, cover with cold water, and bring quickly to the boiling 
point; when water boils, remove them, and wash thoroughly in 
cold water. When perfectly clean put into a |»reelaiu-liu> 1 sauce- 
pan, add cold water in the proportion of tlir<-e pints to two cnlfs 
feet, put sauce-pan over lire, and when water boil?, set aside to c 
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cooler place, where it will simmer very slowly for live hours ; strain 
the liquor through n fine sieve, or a coarse towel, let. it stand over 
night to set. remove the fat that has risen to the top, dip a towel iu 
boiling water, and wash the surface*, which will 1 k> quite firm. Now 
place in a porccinia-lin'cd sauce (an, and melt, add juice of two 
lemons, rinds of three cut into strip?, one-fourth pound of cut loaf- 
sugar, ten cloves, and one inch of cinnamon stick. Put the whites 
of three egos, together w ith the sliulls (which must first lie blanched 
in bailing water), into a bowl, boat them slightly, mid jxiur them 
into the sauce-pan, continuing to use the egg-tautcr until the whole 
1- ils, when the pan should Ik* drawn wide where it will simmer 
gently fur ten minute.?, skimming off all scum its it rises. While 
simmering, prepare a piw of flannel by pouring through it n little 
warm water; ami when tho jelly has simmered ten minutes, pour 
it through this hag into a howl, and rejicat the process of straining 
until it i* ]*erfectl v clear, when add a half gill of sherry (or brandy, 
or brandy and sherry mixed in equal proportion*), stir well, pour 
into mold?, and place upon ice or in a cool place until jolly sots and 
becomes firm enough to turn out and serve. 

Currant Jelly. 

1 >o not pick from the stem, hut carefully remove nil leaves and 
imperfect fruit, place in a stone jar, and follow general directions; 
or place one pint currants, picked off tho stern, and one pint sugar, 
in tin* keltic on the stove, scald well, skim out currants, and dry 
un plat* *; or make into jinn with one-third currants and two-thirds 
mspl- rri -. straining juice after sweetening, and cooking until it 
“ jellies. ” After currant* arc dried put thorn in stone jars and 

cover cloeely. — Mr/. A. II. M. 

Ciu sherry Jei.lv. 

Pro|«rc juice as in general directions, add one pound sugar to 
every pint, b<il and skim, test by dropping a little into cold water 
(when it do-*» not mingle with the water it is done), rinse glasses 
in odd water Ik fore p airing in the jelly to prevent sticking. Tho 
pulp mav l»e sweetened and lifted for sauce. — C. G. <0 JC. W. 

CW, CatdtnH, N. J. 

Cram Al’PLK Jiclly. 

Wash ami quarter large Siberian crab?, but do not core, cover 
to th« depth of an inch or two with cold water, and cook to a 
mud* ; pour into a coar*.* cotton bag or strainer, and when cool 
enough, press <.r - |Uoere hard, to extract all the juice. Take a 
pi.-*.* of line s-vi- mii-lin or crinoline, wring out of water, spread 

over a colander placed over a crock, and with a cup dip the juico 

...ib in. allowing plenty of time to run ihrongh; repeat this pro- 
si-- w *. rin-ing out the muslin frcqueutly. Allow the at rained 
juice ur lemon* to a peck of apples, and three quartern of it 
pound of sugar to • adi I'iiit of juice. Boil the juico from tea to 
twenty minute? ; while boiling sift in the sugar slowly, stirring con- 
stantly. and Ixril five minute* longer. Tlii* i* generally sufficient, 
but it is always safer to “ try it," and nsceitain whctltcr it will 
“jelly.” This makes a very clear, sparkling jelly.— Mrs. Gird 
Gayles, Kicersble. III. 

Coffee Jri.i.y. 

II .If l>ix C<*xe’s gelatine soaked half an hour in a half tea-cup 
cold water a- little water as |>ussii>ic), one quart strong codec, 
made as if lor the table and sweetened to taste; tub! the dissolved 
gelatine t«« the hot coffee, stir well, strain into a mold rinsed with 
«y>M water jut before using, set on ice or in a very cool place, and 
s* rvc with whip]* I cream. This jelly is very pretty, formed in a 
circular nr.*M with iulx? in center; when turned out fill the space 
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in center with whippet! cream lieap>l up a little. — Mn. A. IFifwn, 
Ji'je, N. >'. 

Easteh Jelly. 

Color cnlfVfoot jelly a bright yellow l.y steeping a small quantity 
of dried sallron leaves in the water. I’are lemons iu long strip* 
about the width of a straw, boil in water until teiuler, throw them 
into a rich syrup, ami boil until clear. Make a blancmange of 
cream, color one-third pink with poke tarry syrup, one-third green 
with spinach, ami leave the other white. Pour out eggs from a hole 
a half inch iu diameter in tin- lai o-eml. wash ami drain the shells 
carefully, set them in a basin of salt to till, and pour iu the blanc- 
mange slowly through a funnel, and plmethe dish in a refrigerator 
for several hours. When ready to serve, select a routnl, slmllow 
dish about an largo iu* a hen’s nest, form the jelly in it as a lining, 
scatter the strips of lemon peel over the edge like straws, remove 
the egg-shells carefully from the blancmange, and till tin- n« -t with 
them. — Mrs. C. 31. Coates, l'kilaMylua. 

Fouii-Fkuit Jelly. 

Take equal quantities ol ripe Hniulxrrk-, raspberries, en: rants, 
and red cherries, all should be fully ripe, and the cherri - mu -1 Is* 
atoned, taking care to preserve the juice that •••capes in stoning, and 
add it to the rest. Mix the fruit together, put it into a linen 
bug, and squeeze it thoroughly ; wh -n i: has reused to drip, me.i>uro 
the juice, nnd t.> every pint allow a |mund and two ounces of the 
best loaf-sugar, in large lumps. Mix the juice ntid sugar together; 
put them iu a |sirceluin-lined preserving kettle, and boil for half an 
hour, skimming frequently. Try the jelly by dipping out a 
ful, and hohliug it in the open air ; if it congeals r. adil\ it i* stifli- 
cicntly done. Thu jtlhj it very fine. Mrt. E. S. Hiller. 

(It: Ai n Ji.li.y. 

Prepare fruit and rub through a sieve; to every pound of pulp 
add a |s hi ml ofsugnr, stir well togetln r. ln.il slowly twenty minutes, 
then follow general directions; or, prepare lb# juke, boil I 
minute*, nnd mid one |-mnd of sugar to one pound of juice after it 
is reduced by boiling : then boil ten or fifteen rniimt*-?*. Or put on 
grapes just lH‘gimiitig to turn, tail. place in jelly -bag ami h-t drain; 
to one pint juice add one pint sugar, boil twenty minutes, and just 
before it is done mid one ten p'-m di>- *lve«l gum-nrabic. 

Lemon J f.u.y. 

Three good-sised lemons -lie. d, half a pound white sugar, two 
ounces isinglass or gelatine di*-"lvd in two quart? of cohl water, a 
stick of cinnamon, and a little grated nutmeg. Peat the whiles of 
three or four eggs, and when the gelatine i* nil dissolved stir them 
well with the other ingredients; (mil five minutes, strain through n 
flannel jelly -ling into molds and set mi ice: or the eggs, cinnamon 
and nutmeg may be omitted.-- .!/•".« I'.h /- Stnrr. 

Orajcc: r. Jelly. 

Two quarts water, four ounce? gelatine, nine oranges and three 
lemons, a pound sugar, whites of three eggs; sook gelatine in a pint 
of water, boil the three pints water and sugar together, skim well, 
odd dissolved gelatine, orange and lemon juice, and beaten whit ; 
let oo me to a Iroil, skim olT m fully all scum, boil until It jellies, 
and pour jelly into mold. Strain, scum and add to mold. 

Peach Jelly. 

Crack one-third of the k.-r .<•!> ami put them in tie- jar with tlie 
peaches, which should lie pm 1, si met! an i. Heat in a pot 

of boiling water, stirring occasionally until the fruit is well broken. 
Strain, and i" every pin! of peach juke add the juice of a lemon. 
Measure agiiin, and to every pint of j«oach juice aild a |s>utul of 

sugar. Heat the sugar very hot, awl mid when thi oiled 
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twenty niii.-ut* I.-t it come to a tail and lake instantly from tlio 
fire. This is von' fine for jelly cake. 

Quince Jelly. 

Hub the quinces with a elolli until ]»erfoetly smooth, cut in small 
pi- • pick tight in a kettle, pour on cohl water until level with tlio 
fruit, b.il until very -..ft; make a tliree-cornered tlanncl bag, pour 
in ti lit and hang up to drain, occasionally pressing on the top and 
sides to make the juice run more freely, taking care not to press bawl 
enough to expel the pulp. There i- not much need of pressing a 
In.- unde iu this sliaj-e, as the weight of the fruit in the larger part 
can * the juice m How freely at the |>unU To a pint of juice add 
a pint of sugar and l->il fifteen minutes, or until it is jelly; pour 
into tumblers, or b.wls, and finish according to general directions. 
If quinces are s.-nrcc, ita parings and cores of quinces 'with good 
tart apple-, tailed and strained as almvc, make excellent jelly, and 
the q nine * arc saved fi>r preserves. — Mrs. J I. J. W. 

Til A NsUKX liKNT Cu.VII-AITLI’. JeI.I.Y. 

Tin race lid cuts «r any variety of crab-apples, may be prepared iw 
eulli' .i. d wild plums, adding flavoring of almond, lemon, peach, 
pill, appl- >r vanilla to the jelly iu the propoition of one tea-spoon 
to tw. pm-. <r more if it is wished stronger, just lieforo it in dona 

l’LUH Jkixy. 

If j du in* an* wild (not cultivated) put in pan mid sprinkle with 
i -la and p in hot water over them, let stand a few moments and 
Mir through them ; take out and put on with water just to cover, or 
1' •* if plum? arc very juicy; boil till soft, dip out juice with u china 
cup; tlien strain the rest through small salt-bags (by the way, keep 
tin m for jelly-bag? as they are just the thing), do not squeeze thorn. 
Tsk«- p .und for pound of juice and sugar, or pint for pint, and tail 
for eight or ten minutes. Jelly will be nicer if only one measure or 
u iii..i?uro and n half is made at one lime; if more, boil longer; 
some lH.il juice ten or fifteen minutes, then add sugar nnd tail five 
miiiut'-s longer. It can lie tested by dropping in n saucer and 
placing ..n ice or in a cool place; if it docs not spread but romoins 
rounded it is fini-hcd. If the plums are the cultivated wild 
plum, make ns above without using the soda. Take the plums 
th.it are left and press through a sieve, then take pint for pint of 
sugar and pulp, tailing the latter half no hour and then nddiug 
sugar, boiling ton or fifteen minutes mure. Half a pint sugar to a 
pint, make- a rich marmalade, nnd one-third pint to pint, tailing it 
longer, i; nice canned, nnd used for pin?, adding milk, eggs nnd 
sugar a? Ibr squash pica. 

Plum apple jelly may l>c made by preparing the juice of apples 
nnd plums as above (a nice projiortion is one part plums to two 
part? apple?; fi.r instance, one peck of plums to two pecks apples); 
then iniximr the juice nnd finish without flavoring. The marma- 
lade i ? made in if 'nine way a* ntavc. Some add a little ginger 
r •: to it. On" liu'iiel of apples and one peck of plums make forty 
pint.? of jelly, par! crab apple and part mixed, and sixteen quart 
glass ran? of mixed marmalade. Iu making either kind of jelly the 
fruit may be squeoed end the juke strained twice through e wta 
or crinoline and made into jelly. The pulp can not then be used 
for marmalade. 

Pih- plant Jelly. 

Wadi the stalk? well, rut into pieces uii inch long, put them into 
a pr- M.Tving kettle with enough water to cover them, and boil to a 
5 .ft pulp; strain through a jelly -bag. To each pint of this juice 
add it pound of loaf-sugar; boil again, skimming often, and when 
it jellies on the skimmer remove It from the fire and put into jars. 
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In making jama, »li** Ault should bo caroftilly cleaned nn«l fAsr- 
owjhly bruited, as mashing it bofora cooking pminli it from becom- 
ing hard. Boil fifteen nr twenty minutes before adding tin* sugar, 
ms tlia flavor of tho fruit Is thus better prmerred (usually allowing 
threo-qimrter* of a pound of sugar t<> a |«uml of fruit), and then 
boil Imlf All hour longer. Jam* require almost constant stirring, 
mid every house-keeper should be provukd with n small paddle with 
handle nt right angle* with the. blade (similar to an apple- butter 
“ stirrer," only smaller), to he mo d in making jams and marmalade. 
Jams are made from tie- more juicy Is-rrics, such as Mackbcrrics, 
currants, raspberries. strawberrb veto.; marmalades from the firmer 
fruits, such as pine-apples, peachr* and apricoH. Both require the 
closest attention, ns the slightest degree of iMirning ruins the flavor. 
They must lie boiled sufficiently, and have plenty of sugar to keep 
well. 

To toll when any jam or marmalade is sufficiently cooked, lake 
out some of it on a plate nod lei it cool. If no juice or moisture 
gathers about It, and it looks dry and glistening, it i* done tl 
oughly. Put up in glass or small stone jars, and seal or secure like 
canned fruits or jellies. Keep jellies ami jams in a cool. dry. and 
dark place. 

Currant Jam. 

Pick from stems and wash thoroughly with the hands, put into a 
preserving kettle and boil fifteen or twenty minutes, stirring often, 
and skimming n(f any scum that mny ari«- ; then add sugar in the 
pn»iK>rlioii of three-fourths pound sugar loom paind fruit, or, by 
measure, one coflcc-cup of sugar to one pint marie-d fruit : l->il thirty 
minutes longer, stirring almost constantly. When done. pour in 
small jars or glosses, and either seal or secure like jelly, bv first 
pressing psi|ier, cut to lit the glasses, down cl<*se on the fruit, ami 
then larger papers, brushed on the inside with white of eggs, with 
the edges turned down over tie outside of the glass. 

Gooseberry Jam. 

Stew the berries in a little water, press through a coarse sieve, 
return to the kettle, add three-fourths pound sugar to each pound 
of the pulped gooseberry; boil three-quarters of an hour, stirring 
constantly ; pour in jars or bowls, and cover as directed for cur- 
rant jams. 


Grape or Plum Jam. 

Stew in a little water, and press the fruit through a coluuder or 
roars-- sieve, adding a little water to plums to get Jill the pulp 
through; add sugar, and finish as in Other jams. 

Raspberry Jam. 

Make by it«-lf, or, better, combined with currants in the propor- 
tion of one- third currants to two-thirds raspberries; mash the fruit 
well, and proceed as in currant jam. 

Make blackberry jam like raspberry, except that it should not lto 
mixed with currants. 

Strawberry jr.su is made exactly like blackberry. 



PRESERVES. 


Preserves, to lie perfect, must Ihj made with the greatest care. 
Economy of time and trouble is a waste of fruit and sugar. The 
Ik- 41 are made by putting only a small amount of fruit at a tlmo 
in the syrup, after the latter him been carefully prepared and clar- 
ified, and the fruit neatly pared. Peel peaches, pears, quinces and 
apples, and throw into cold water as you peel them to prevent their 
turning dark. It is difficult to watch a large quantity so as to 
insure iu* bring done to a turn. 

The old rule is "a pound of sugar to pound of fruit;" hut sinco 
the introduction of cans, three quarters of a pound of sugar to a 
|iound of fruit is sufficient, and even less i» sometimes uml, tho 
necessity for an excess of sugar having passed away, us preserve* 
may bch-s sweet, with no risk of fermentation, if sealed. Richer 
tin or gins* cans may be used, care being taken to make the scaling 
perfect. 

trainees, |-nn>, citrons, watermelon. rinds, mid many of the smaller 
fruits, such ns cherries, currants, etc., harden when put, at first, 
into a si rup made of their weight of sugar. To prevent this they 
should i* cooked till tender in water, or in a weak syrup made 
from a portion only of the sugar, adding the remainder afterward. 
In preserving fruits, such ns apples, jwachcs, tomatoes, plums and 
strawl*crrie*, and other fruits, which are likely to become too soft in 
cooking, it is a good plan to pour the hot syrup over the fruit, or to 
strew over it a j«rt or all the sugar, and allow it to stand a few 
bourn; by either method the juice is extracted, and the fruit hard- 
ened. Another approved method of hardening fruit is to skiin it 
out of syrup after conking :i few minutes, and lay it in the hot sun 
two or thro: hours, and then pour over it the boiling syrup. Long 
protract-d lulling d< --troys the pleasant natural flavor of tho fruit, 
and darkens it. 

Pi ©serves should boil gently to avoid the danger of burning, and 
in order that the sugar may thoroughly j»eiictinlc the fruit. A good 
syrup :s made in the proportion of half pint water to a pound of 
sugar. Use loaf or granulated sugar. Put the sugar and water 
over the fire iu a porcelain kettle, and, just before it boils, stir in 
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the white of an egg beaten lightly with two table-spoons water; and, 
us it begins to boil, remove the scum with great care; boil until uo 
more scum arises, and then add fruit. Or the white of the egg 
may be mixed thoroughly with the dry sugar in the kettle, and the 
boiling water poured over, when all impuriti*-* "ill immediately rise 
to the surface with the egg, then hoil slowly, <*r rather simmer, until 
the preserves are clear. Take out each piece with a skimmer and 
lay on :i Hat dish to cool, or else put in the jars at once. Stew tlie 
syrup, skimming off the scum which rises, until it •‘rojies’* from the 
spoon. If the preserves are already in the jar pour the syrup over 
them mol seal; if on dishes, return them to the syrup and boil up 
once lie lore putting up. This is merely a matter <>f choice, and we 
have never found any differenen in 1 in* results of the two mctlmds. 
Preserves may Ik- made from canned fruit (and some prefer to do 
this rather than make in th • hot season), using less sugar than tl»c 
rule. When pre-erving canned p -aches or uppi-s, it is an improve- 
ment. to add a few sliced oranges or b-uions. When Lorries or small 
fruit* are done, take up with a little strainer, and place in cans; 
if a cup is used, it is imjiossiblo to free them fr «m the syrup. 

Marmalade*, or the dilb-rent butt* r . "ill !••■ .m -oher and better 
flavored, and will require less Udling, if thu fruit (|x-:u?hr*. quinces, 
oiange.s uml apple* make the I- i- "ell d and ma-h-.l 1 * f«re 
adding cither sugar or ci«ler. It i* important to stir constantly with 
mi upple -butter stirrer. 

Iu making either preserve* or marmahid* fllow the direct km* 
as regnida kettle, sugar, and putting up. already given for jellies 
and jams, covering at once, but not putting a* ay till rold. Wlw n 
preserve* are candied, sot jnr in kettle of cokl water, ami h-t !*>il 
for nu hour; or put them iu a erV-ck kept for that purp ■ ret in 
oven and boil a few minute*, watching carefully to prevent hurtl- 
ing. When specks of mold appear, take them off carefully, .ami 
scald preserves as ulwvc directed. 

Dried Iruit* arc much better and rc<juin* le i boiling, if clean soft 
water is poured over them and allowed to .land over night. In the 
morning Isiil until tender in the water, sweetening five minute* 
before removing from the stove. 

To- dry corn or fruit* nicely, spread iu shallow b»xi* or box cov- 
ers, ami cover with mosquito netting t<» prevent (lie* reaching them. 
When dry, put up in jars and covet closely, or in paper sack*. 
Dried jieaches are bettor when halved and the cavities sprinkled 
with sugar in drying. The fruit must lx- good, however, as poor 
fruit can hot be redeemed by any process. Another excellent way 
i* to dry them in the oven, and, when about half done, place in a 
crock a layer of |>eaches alternately with a layer of sugar. Cherries 
and currant* arc excellent dried follows: Phi in jars first a layer 
of fruit, then a layer of sugar, in the proportion of half a pound 
sugar to pound of fruit, let stand over night, place them to boil, 
skimming off all scum, let boil ten or fifteen minutes, skim out and 
spread on dishes to dry in the sun, or hv the fire, turning frequently 
until dry; then place on pans in oven, stirring with the band often 
until the heat is too great to War. They may then be peeked in 
jars with sugar, or put away iu pnper sacks. «-r stone crocks With a 
cloth tier! close over the top. and are an excellent substitute for 
raisins in pudding* or mince-pies. 

The secret of keeping dried fruit is to errlt*d' thr light, and to keep 
iu a dry and cool place. Paper sacks, or a barrel or box fined with 
paper, are secure against moths. Reheating fruit make* it dark in 
color, and impairs its flavor. Always fill a fruit can, ami keep for 
present use, to avoid opening the large jars often. 


Apple Preserves. 

Take three-quarter* of a jKnind sugar to each pound apples; make 
r. syrup of Uie sugar and water in which root ginger (bruised and 
tic-’, iu a bag) has been boiled until the strength is well extracted, 
a-id a little lemon juice or sliced lemon, skim off till scum, and boil 
in :!ic syrup n few apples at a time, until they are traiisprcnt, and 
place in jar. WIkmi all are done, boil the syrup until thick, pour, 
boiling hot, over the apples, and cover closely. Well-flavored fruit, 
o- t ca-ily broken in cooking, should Ik- used. The ginger may lie 
omitted if disliked. 

Carrot Sweetmeats. 

I'-.il - mall fine-grained carrot* in water till tender; peel and grate, 
a«kl -near. «l»j*s of citron, spices if preferred, and wine; simmer 
slowly together and put away in jar*. Very wholesome for chil- 
dren and very much liked. The juice from any canned fruit sold 
would take the place of the simple "incused here— the alcoholic 
mixture- sold in America iK-in^ utterly unfit for household con- 
sumption. Mr/. S. WiUitton, Ilriddherg, Germany. 

Cherry Preserves. 

Choose sour ones— the early Kichmond is good -need all very 
carefully, allow an amount of sugar equal to the fruit; take half 
the MiL-ar. sprinkle over the fruit, lei stand a I xml an hour, pour into 
a pre.- rviiig-keltb-, Iwil slowly ten minutes, skim out the cherries, 
a d ret of mi mi to the syrup, boil, skim and pour over the chcr- 
rh - : the next dnv drain off the syrup, boil, skim if necessary, add 
the cherries, l«*il twenty minutes, nud seal up in small jar*. — Mrs, 
./. M. Sonthartl. 

Citron Preserve*. 

Par «<ff rind, >« < 1 , eul in thin slices two inches long, weigh, and 
pul in pn- -rv in.: kettle with water enough J<» cover; hoil one hour, 
tab- out th« melon, and to the water iu kettle add as much sugar 
n then i- im -I >11 by weight, boil until quite thick, replace melon, 
add two *!icnl lemons to each p'tnid "f fruit, hoil twenty minute*, 
nut, boll syrup until it i- verj thick molasses, and pour it over 
tie fruit. — Mrs. ./. II. JldiitfOM, Kenton, Ohio. 

I'ki PRESERVES. 

‘hither fruit when fully ri|K-. but not cracked open; place in tv 
-I tin back'-l or wit- lu-l.i-t, and dip for a moment into ft 
d'«p kettb of hot and moderately strong lye (sonic prefer letting 
them lie an hour in liiuc-water and afterward* drain); make a syrup 
in piop'Ttion of one pound sugar to one of fruit, and when the fig* 
pro well drain* I. put them in syrup and hoil until well cooked ; 
remove, MI syrup down until there is just enough to cover fruit; 
put fruit Lack in syrup, let all boil, and seal up while hot in glass 
or porcelain jar*. — Ex-Go r. Steam*, Florida. 

Grai’e Preserves. 

I* k gnq-** fr rn the stem*, pop pulps from the skins, doing two 
at a time, ne in each hand between the thumb and forefinger. Put 
pulp iu a |-«rcelain kctll<- and stew gently until the seeds art loosen- 
ed; then strain and rub it through a sieve, weigh it with the skins, 
and to every ]«iui>d of this allow one pound of granulated sugar. 
Put skins and juice in kettle, cover closely, and cook slowly until 
the skin* arc tender; while ‘till boiling add the sugar, and move the 
kettle back, a* it must not. boil again ; keep very hot for fifteen 
niiniit- then, s-cing that the sugar is thoroughly dissolved, pour 
the fruit in cau?, and screw down the covers as soon as possible. 

Pear Preserves. 

Pare, cut iu halves, core and weigh (if hard, boil in water until 
tender, and use t lie water for the syrup), allow three-quarters 
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pound sugar for each pound fruit. boil a few moments. skim, and 
cool; when hike-warm add pears, and lx.il gently until syrup baa 
penetrated them and they look dear; some of the pieces will cook 
before the rest, and must be removed; w lien done, take out, lioil 
down syrup a little and pour over them ; a few cloves stuck hire 
and there in the pears add a pleasant flavor. Put in small jars 
with glass or tin tops, and seal with putty. — Min Florence Hi Uianu. 

Peach Preserves. 

Take any fine pcaohes that do not mash readily in cooking, pare 
carefully and remove pits; take sugar equal in weight to fruit, 
(or if to be sealed, three-quarters pound sugar to the pound of fruit), 
and water in proportion of a half pint to each pound of sugar. 
l*o i I pits in the water, adding more as it evaporates, t«. keep the 
proportion good, remove pits, add the sugar, clarify, and when the 
scum ceases to rise, add the fruit, n small quantity at a time ; rook 
slowly about ten minutes, skim out into n jar, add more, and so on 
until all are done, ami then pour the boiling syrup over all. The 
next day drain olf and l»>il syrup a few minutes only, ami pair hack, 
repenting daily until the fruit looks clear. Two or three times is 
generally sufficient. The last lime put up the preserves in small jars, 
and secure with paper ns directed for jellies. If to lx- sealed in cans, 
the first boiling is sufficient, after which pul into cans and seal im- 
mediately. The latter plan is preferable, :is it takes h- (rouble 
nail less sugar, while the natural flavor of the fruit i* bettor re- 
Mined. Many think peach preserves much niew ifnui Ids 

maple Itflgnr. < ‘ling-ton. - pc.iclio. SN p I in tit.- san: 

whole, except that they must !*• put on in clear water and Imik d 

until so tender that t ii< > Ik pierced with a silver fork belbre 

adding the sugar. 

I'l.f'M PRESERVE*. 

Allow equal weigh u n and plum d sufficient water to 
the sugar to make a thick syrup, boil, skim, and pour over the 
plums (previously washed, pricked and pln.-d in a «tnm jar', ami 
cover with a plate. Tho next <lay drain off syrup, bod. skim, and 
pour in over plums; repeat this f<r three or four « lays, place plums 
and syrup in tho preserving-kettle. and l"«i! very slowly for half an 
hour. I’ut up in stone jars, cover with pn|»*r- like jellies, >>r rial 
in cans. My*. ./. •'/. Shearer. 

I’mjm Sweetmeats. 

When Damson plums are perfectly ripe, peel and divide than, 
talcing out the stones; put them over a gentle heat t" rwk in their 
own juice; when soft rub them through a sieve, and return to 
the stove, adding just enough sugar t> sweeten, a little cinuani a. 
and, wli»n nearly done, wine in quantity In suit tlm taste. 3'lii is 
done more l<> keep the sweetmeat' than for the flavor, a-, v.-lf'* aling 
cans arc mil used here, aiul all pr ire puled up with the 
white of egg'. The common wine of tin country is thin ami mur 
and is much used in cookery. M r. I- S. iVillidon, HcidtH 
(Icmnnij. 

QlTNCB AM* Am.i: I’i:i>i:i:vi>. 

I tike ''quid weights of quin* • - n i sugur. par--, core, leave wbtdo 
or cut up, as preferred. lioil till temler in water enough to cover, 
carefully take out and put on a platter, add <m-_-ar !<• the water, 
replace fruit and boil slowly til! dear, place in jam and poor syrop 
over them. To increase the quantity without adding sugar, take 
half or two-thirds in weight as many fair sweet apples as there are 
quinces, pare, quarter, and or*'; after removing quinces, pul nppb> 
into the syrup, ami boil until they begin to |i - 4c red and clear, and 
are tender; place quinces and apples in jar in alternate layers*, ami 
cover with syrup. For the use »f parings and cores. see •• Quince 
Jelly.” Apples alone may Is- preserved in the same way. 
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Straw-reeky Preserve?. 

Put two [HKiinls of sugar ill a bright tin-pan over a kettle of 
i»'iling water, and pour into it half a pint of boiling water; when 
the sugar is dissolved ami hoi. put in fruit, and then place the pun 
dir- -*ly on the -love "r range; let boil ten minutes or longer if the 
fruit i- mu dear, g.-mly (or the berries will be broken) take up with 
a small -train-r, and keep hot while the syrup is boiled down until 
tlii- k ami rich; drain nlf the thin syrup from the cans, and pour 
the rich syrup over the berries Jo fill, and screw down the tops ira- 
mediately. The thin syrup poured ofl‘ may he brought, to boiling, 
and then bottled ,md sealed, to lie used for sauces and drinks. 

Tomato Preserve?. 

Scald and peel carefully small perfectly- formed tomatoes, not 
too ripe (yellow |x«r*lui|>ed are Ik-kI), prick with a needle to pre- 
vent bursting, add an equal amount of sugar by weight, let lie over 
night, then pour oil all juice into a preserving-kettle, and boil until 
it is a thick svrup, clarifying with white of an egg; add tomatoes 
and boil carefully until they look transparent. A piece or two of 
root ginger, or one lemon to a |H>nnd of fruit sliced thin and cooked 
with the fruit, may l>c added. 

Watermelon Preserve*. 

Pare off outside green rind, cut in piccPB two inches long, weigh, 
throw into odd water, skim out, add a heaping tea-spoon each of 
•alt and pulverized alum to two gallons of rinds, Jet stand until rail 
and alum div-dve, fill the kettle with cold water, and place on top 
of stove where it will slowly come to boiling point, covering with a 
large plate so as to keep rind* under; boil until they can be easily 
pierced with n fork, drain them from the water, and put into a syrup 
j-rcvi' udy jwjtaml ns follows : Utilise and tie in a muslin bag four 
<• ■— of ginger-r > it, and boil in two or three pints of water until 
it i strongly flavored. At the same time boil in a little water 
until ten ler, in another pan, ihrt-o or four sliced lemons; make a 
syrup of iu sugar and the water in which the lemons and tho gin- 
g- r-ro -t wciv h-iilcd, add the rinds and slices of lemon to this and 
I 41 -lowly hall' In three-quarter* of an hour. Citrons may bo pro- 
| ■ r* i iu the same wav, by jiaring, coring and slicing, or cutting 
into fanciful shajN'- with tin cutlers made fur the puiqtoso. 

AlTLE DUTTKB. 

!V»il .•n** lurrel of now cider down half, peel and core three 
bu- 1- of g.H.J coking apples ; when the eider has boiled to half 
the quantity, add the aj*ph s and when soft, stir constantly for 
fr« :n eight to t«.n hour*. If done it will adhere to an inverted 
pin:-. I’m away in stone jam (not earthen ware), covering first 
with wi i ling-paper cut to lit the jar, and press down closely upon 
tin- apple butter; cover the whole with thick brown paper snugly 
tied d 'Wn. —Mis* S i ra '/ TiionieoH, I Irlnuwc. 

Eoo li UTTER. 

I - -il a pinj of molasses -lowly about fifteen or twenty minutes, 
stirring t<* prevent burning, add three eggs well beaten, stirring 
t: :n i: a- !-i<t a- p— ihlc. 1 • -il a few minute? longer, jiartittlly oool, 
an ! flavor to taste with lemon. — Mrs. Colbert, Broadway. 

Lemon Butter. 

Tea-i-uj' v . : iit«* sugar. tliree eggs, butter the size of half an egg, 
b- at v -11 i . ’.her; add juice and grated rind of one large lciuon, 
pi:- • iii a kih — t iu a kettle of hot water, stir well until thick. 
Ti b • n !-.- mad- up ill quantity, kept for a longtime in bottle.? 
or jar', and u- I as needed for filling tarts, etc. 

1‘l'MIKlN BUTTER. 

Take i - - eds out of one pumpkin, cut in small pieces and boil 
? : t:-.:. e three other pumpkins, cut them in pieces and boil them 
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soft, pill th-iii iii n coarse log ami pn -* out juice; add juice to 
fii'il pumpkin, and let Iniil ten hour' or more, to become of the 
thick lie** of Flutter ; stir often. If the pumpkin? are frozen, the 
juice "ill come out much easier. 

Pie-plant Butter. 

Allow ono jtouuil of sugar to each pound of peclcl and cut up 
rhubarb; let tho rhubarb and sugar simmer gently for an hour, or 
more if tho rhubarb is old and tough. This is a nice preserve, and 
children should be encouraged to oat it during the winter. 

Olt A NO K M A ISM AI.A !»»:. 

Twelve pounds sour oranges, twelve pounds crushed sugar; wash 
tho oranges ami pare them ns you would apples ; put the peel in a 
porcelain-lined kettle with twice its bulk or more of cold water; 
keep it covered, and boil until perfectly tender ; if the water boils 
away, add more; the peel is generally very hard, and requires 
several hours boiling; cut the oranges in two crosswise, and squeezo 
out tho juice and the soft pulp, have a pitcher with a strainer in tho 
top, plneo in a two-quart howl, squeeze tho thin juice and seeds in 
tho strainer and the rest with the pulp in the bowl, drawing the 
akin ta you squeeze it over the edge of the tin strainer, to scrape off* 
the pulp, then pour all tho juice and pulp on the sugar; the white 
skins must lie covered with three quarts of cold water, and boiled 
half an hour, drain tho water on the sugar, put the white skins in 
tho colander, four or live together, and |*ouud n(T the sort part, t.f 
which there must be in all two pounds aud four ounce*, put this with 
tho sugar and juico ; when tho jn-o| is tender drain it from the water, 
and choose either of those three modes: round it in a mortar, chop 
it in a bowl, or cut it in delicate shreds with a pair of sek-ors. Tlieie 
is still another way, which saves the mrc-ity of handling the peel 
after it is boiled ; it is to grate the yellow rind from the orange, then 
tic it in a muslin bag, und.boil until soft, which you can tell by 
rubbing a little of it lie tween the thumb and finger; it is then r<ndr 
for the other ingredients; put the whole in a joreelain kettle, or in 
a bright tin preserving-pan, and Iwiil about an hour; when it begins 
to thicken it must he tried occasionally, by letting a little cool in a 
spoon laid on ice. To prevent its burning, pass the spoon often over 
the bottom of the kettle; when it is thick a* desired put it in tum- 
blers and cover with paj-T. Ifu. 12'unbdK S. J lilUr in " In the 
Kitchen." 

Peacii Marmalade. 

Choose ripe, well-llavored fruit, and it is well to make with pre- 
serves, reserving for marmalade those that are t<*i soft. The flavor 
is improved by first boiling the pits in the water with which the 
svrwp is to he mad-. Quarter the | tenches and boil thirty minutes 
before adding sugar, stirring almost constantly from tlie time the 
peaches begin to be tender; add sugar in the proportion of three- 
foil fills pound sugar to one jMind fruit, continue to IrhI :iimI -tir 
for an hour longer, mid put lip in jars, pre--ing paper over t!i< m as 
directed for jellies. 

( J t riser M a rm a i.a i » e. 

Pare, quarter and core quinci-s. cut in little square?, measure 
anil allow an equal niiiouut of sugar; place the fruit in a porcelain 
kettle with just water enough to cover, l->il till tender, and skiiu 
out carefully ; make a syrup of the sugar and the water in which 
the quinces were boiled, let come to holing p-int, skim well, and 
drop the quinces gcntlv in; boil fifteen minutes and dip out care- 
fully into jclly-huvls or molds. Tiie syrup forms a jelly around 
the fruit so that it can lie turned out on a di-li. and is very jalal- 
nblc as well a< ornamental. In this wav quinces too defective for 
preserve* may be used. — Met. Mtnj A. Cooper. 
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Dried Aiti.e Sauce. 

L-.-!: over, wash thoroughly and souk fifteen minutes in ulcan 
warm water ; drain, cover with cold soft water, place on the stove, 
let biil 'lowly two to Pair hours, mash fine, sweeten, anil season 
«i:i. - - i i • : . : 1 1 ; ,• >n very highly. Never add sugar until nltont five 
mr.iiil— i' - i« moving from the stove, otherwise the fruit will be 
tong.icn.- l and hardened. Fulldfc the same direction in preparing 
dri-J I'a- lies, only ik* not mash or season so highly. Cook in 
paw-bin. and do not stir while cooking. 

Boiled Ciiier Apple Sauce. 

Par-, quarter and core apple- sufficient to till a gallon jiorcelnin 
kettle, put in it a half gallon Imih-d cider, let it boil. Wash the 
apj.: - nod put in ketlh . place a plate over them, and boil steadily 
but not rapidly until lliev are thoroughly cooked, testing by taking 
on- fi-.rn umier tiie edge of the plate with a fork. I)o not remove 
•he plate until done, or the apples will sink to the liottom and 
burn. Apples may lie cooked in sweet cider in the same way.— 
Jfr*. ir. IK. IK. 

Preserved Citron. 

Boil the citron in water until it is clear anil soft enough to be 
easily pierced with a fork ; take out, put into a nice syrup of sugar 
and water, and boil until the sugar has penetrated it. Take out 
and qm ad on dishes to dry slowly, sprinkling several times with 
powder-d sugar, and turning until it is dried enough. Pack in 
jars or boxes with sugar between tho layers. 

Tomato Figs. 

Scald a»d skin pear shaped (or any small-sized) tomatoes, and to 
eight | -in ml- of them add three pounds brown sugar; cook without 
wat-r until the sugar |ienelrates and they have a clear appearance, 
take out. spread on dishes, and dry in the sun, sprinkling on a little 
syrup while drying: pack ill jars or boxes, in layers with powdered 
sugar b tween. Thus put up they will keep for any length of time, 
and are in arty equal ui fig*. Peaches may Im? preserved in tho 
i-a me way. -Mr/. John .Sim arts, Qn/imjton, Kj. 

Dried Currant?. 

One pint sugar to n pint of stemmed ri|«o currants; put them 
together in h porcelain kettle, a layer of currants at the bottom ; 
wh- n the sugar is dissolved, let them boil one or two minutes, skim 
from 111- syrup, and spread on plates to dry in a jKirtly cooled oven. 
Boil the syrup until thickened, pour it over the currants, mid dry 
it with them. Pack in jars and cover closely. Black berries may 
be dried in the same manner. An economical way of making jelly 
is to boil liquid, skimming well, after currants arc taken out, until 
it becomes jelly, and then put away in jelly glasses. 



PICKLES 


In making pickles use none but the best cider vinegar, and boil 
in a p>rce!ain kettle — never in metal. A lump of alum size of a 
small nutmeg, t<> a gallon of cucumbers, dissolved and added to tho 
-ar when scalding the pickles the fir't time, renders them crisp 
and tender, but too much is injurious. Keep in a dry, cool cellar, 
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in glass or stoneware ; look :'.i (bom and remote all soft 

ones; if white specks :ip|*~.ir in the vinegar, dram off ami scald, 
adding n liberal handful of sugar to each gallon, and poor au 
over lli** pickles ; bits of hoi— tadi-h and a few cloves assist in pre- 
Berving the life of the vinegar. If put away in large stone jars, 
invert a saucer over the top of the pickles, m> as to keep them well 
under the vinegar. The nicest way t»> put up pickles is bottling, 
sealing while hot, nml keeping in a cool, .lark place. .Many 
think that mustard-seed improves pickles, especially clu>p|ted, 
bottled, and mangoes, but us*> it, as well as borse- radish a*i.l 
cloves, sparingly. Never put up [rickle* in any thing that 
has held any kind of grease, ami never let them freeze. Use 
an oaken till* or cask for pickle.' in btiiie, keep them well under, anil 
hove mmv salt than will dissolve, so that there will always !-* plenty 
at the hot lorn of the cask. The hiinc Ibr pickle- slM.uhl I*- alrung 
enough to hear an egg; uiaki il in the pro[>orliou of a bca|ri»g pint 
of coarse salt t«. a gallon of water. I — coarse salt, and test pickles 
by tasting before putting on vinegar (they should !»«• of a ph a-ant 
ml turns) I if not Kilt enough, mid salt Co brine and allow tie- in to 
stand until they have acquired the pro|*r flavor; if too salt, cover 
with weak vinegar, and lot stand fbr tiro or three days. drain, add- 
ing strung vinegar, either hot «.r cold aeeonling t*. recipe*, and finish 
«* directed. In the CtWC of k< g» of cucumber* kept ill brim- f..r 
a long lime, to be used when needed, it i- Wttcr to err in using too 
much salt, as this may he corrected liug the weak vinegar, 
but if not hii lliciently sailed the pickles will In insipid. In scalding 
cucumber pickle* to green tlu-m, some use cabbage leaves, covering 
bottom, sides, and top of kettle, A medium spicing for a quart of 
pickles i.s a level ton spoon p*pp»rcorns (whole black pcpjicrs), 
the same of allspice, a table-spoon of broken -tick cinnamon, half a 
tea spoon of cloves, mustard seed, or horse radidi chopped fine, and 
one piece of ginger r-.t, nit inch long. If ground cayenne |- pp.-r 
is mod Instead "1 whole pep| on, an ci fhlli »f a ten iponu !• enough. 
A better substitute lor peppercorn. i- .-irdon |-pper<» rut in ring-, 
in proportion of two rin rcen and ono -t ml wiilamt seeds, or 
a level tca-pioo, when finely chopp'd, ton quart of pick 1 i. Tim? 
proportions may be increased or dccrca ■ -I to suit the taste, taking 

care not to put in so of ni os tn moke it» flavor j 

dominate. Ginger is -t wlod 'im' of the spices. Cloves nro 

llm strongest, macs* next, then all-pic and cinnamon, and. of coui>*\ 

I of the siromrr I Id In- n— I. I’ickUe are not fiimous f»r 

wbolciomc qualities, even when made with the greatest rare, but if 
they must he eaten, it is best to make them at homo. Those sold 

in niurket arc often col I a m with sulphate of cop* 

ja r, which is a deadly prison, or are cooked in brass or copper ves- 
sels, which produces the same result in an indirect way. Scalding 
or parboiling articles to be pickled makes them ah- »rb the vinegar 
more easily, hut does not add to their crispness. Before putting 
them in vinegar, after pirlioiling, they should he cold ami pnfrrUy 
•by. Always use strong vinegar, or the pickles will In- insipid, and 
it should he scalding hot when poured on, as raw vinegar lieomcs 
ropy and docs not keep well. As heating weakens it, vinegar for 
pickles should lie eery f Irony, ami should only I*** bronyht in boiling 
point, and immediately poured on pickles. Keep pickles from the 
air. and see that the vinegar is at least two inches over the top of 
pickles in the jar. A dry wooden spoon or ladle should be used in 
handling pickles, and is the only one that should touch pickles in the 
jin's. If the vinegar loses its strength it should be replaced by good, 
poured over scalding hot. 

Pickled Artichoke*. 

Hub off ‘inter skin with a coarse towel, and lav in salt water for 


a day, drain and pour over them cold spiced vinegar, adding a t«i- 
epoonful of horse-radish to each jar. 

Bean Picklis. 

Pick green I vans of the bst variety, when young ami tender, 
suing, and pine*- in a keltic to boil, with salt, to taste, until they 
<-a:i !«c pierce I a fori;, drain well through a colander, put in a 

dc jar, sprinkle with cayenne |C|ipor, and cover with strong cider 
vinegar; sugar may In- adde<l if desired. 

Botti-ei* Pickles. 

W’a-di and «ipc a half busliel of medium-sized cucumbers, suit- 
ahl- : r pi-kling, jack dose in a stone jar, sprinkle over the top ono 
I int <>l -. It. j- »ur over a siiflioiont qiiaulity "I Isiiling wafer to cover 
them, place a cl<>th over tie- jar, and let stand until Cold (if pre- 
pare! in the evening, let >!aml all night), drain of!' the water, and 
plac • tin* pickles on stove in cold vinegar, let them come to a boil, 
lake out . ; in a stone jar, and cover with either cold or hot 
vinegar. Th-v will bp ready for use in n few days, and are excel- 
lent. It i- an imp -vcm-nt to mid a few sjriccs and a small quail- 
Kty of sugar. 

T<* bottle t' ni. pi'-juie with sail ami boiling water ns above, 
di .iin uliei: «- -h* and place a gallon al a lime on a stove in enough 
cold vinegar t- cover level (need not lie very strong), to vvliioh a 
lum| nl im about the mi* -fa -mall hiokonnut (ton much is 

. hit -1 Have oi <»vc, in another kettle, a 
g dk-o of tin* wry l--i cider vim-gar, to which add half a pint of 
brown sugar; have Imtlha deans d and placed to hail on sieve in 
n 1 -r/< I pan -<l chi v.at.-r; al- < have u fin cup or small pun 
of - alii:” wav li'-;tled; <.u laid* , have spice* prepared in separate 
diriiu, a* follows: Green ami ud |-p|-i- slicod in rings; lion* 
mdidi r<- v.ndicd, m*isi|«*» 1. Kiel mil in small pieces, black and 
yellow iiitMtnnl reed (or ihb may la loft out), one!) prepared by 
;• il villi all and pulling <•:, s'liK- boiling water, which let 
■ -a ' ; n iiiimin - ami then dm w off; trick cinnamon washed free 

fi m do- 1 , and broken in pice**. and n few doves. When pick leu 
< - • i* • !!ng p ml. lake <mt rind park in i»- 1 1<— , mixing with I horn 
tin -pi- — ih ib- c' -V -. IioiK-iadi*li and mustard wed, sjxiriuglv); 
put hi n la w i «if pickle- . then a layer of ipicos, slinking the but* 
-i-adoimlly n- l<* jock lightly; when full cover with the 
boiling hot vinegar from the other kettle (using a bright funnel and 
liright i in cup:, going over tle-m a ■econd time and Glling up, in 
or dor to supply shrinkage. Tor the pickles muni lie entirely cov- 
er* -I with the vinegar. But in the corks, which should fit very 
snugly, lift each Initio (wrap a tovjcl around it to prevent burn- 
ing the hands), and dip the corked end into the hot senliug wax ; 
pr - • i in this manner with each bottle, dipping each a second 
time into the wax -•> Umt they may ln> perfectly secure. If corks 
•'•'■ni t<"> small, throw them in boiling water; if too large, pound 
the sides with a hammer. The lighter they lit in the bottles the 
I “-tier fir the pick!-. Gins* cans, the lops or covers of which have 
bo- -one defective, can lie use-1 by supplying them with corks. 
I’ick I* s thus bottled an* far more wholesome than, and are really 
mijfrior to, the I. -1 brand of imported pickles, and, by having 
materials in readiness, prepaid! as directed, the process is neither 
difficult nor tedious. It requires two persons to successfully bot- 
tle pick 1-3. — Mr*. Florence II’. Hush, Minneapolis. 

Cnow Ciiow Pickles. 

Let two hundred small cucuinlx-rs stand in salt and water closely 
covered for tlircc days. Boil for fifteen minutes in half a galjon 
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Jx^t cider vinegar, on- ounce white mustard one oi black 
mustard seed, one of juniper berries, one of celery seed (tying each 
ounce separately in suis* bags), one hapdful small preen pcpjrcra, 
two ]K>umis sugar, a few small unions, ami a piece alum half tho 
size of a nutmeg; ]H»ur the vinegar a bile but over the cucumbers, 
let stand a day, repeating the operation three or four roomings. 
Mix one-fourth pound mustard with the vinegar, pour over cucum- 
bers, and seal up in Irottks. Mn. Ada IC'l>h> Btver. 

Cnow Ciiovr. 

One peck of green tomatoes, half |vck string Ik.iiis. quarter peck 
small white onions, quarter pint green and rod peppers mixed, tiro 
largo hoods cabbage, four table, ■po-ms white mustard seed, two of 
while or black cloves, two of celery seed, two of allspice, oi»e miuiII 
Im»x yellow mustard, pund brown sugar, one ounceof turmeric; slice 
the tomatoes and lot stand over night in brine that will bear au 
egg; then squeeze out brine, chop cabbage, onions and bonus, chop 
tomatoes separately, mix with the spices, put all in porcelain kettle 
cover with vinegar, and boil tin.- hours. 

Caui-ii'ixjwei: Pick i. is. 

Choose sucli a* arc fine and of full m», rut nw.iy nU «•*- leaves, 
ami pull nwny the (lower* by bunches; .«oc*k it brine ’bat will Heat 
an egg for t wo days, drain, put in Mile* *ith whole black |- p|>-r, 
nllspico, and stick cimmmon; I mi I vin-ga*. and with it mix mii-t ml 
Niiioulhly, n little at n time and Just thick enough to run into the 
jars, pour over the cold cnulitlowsr and seal while hot. An equal 
•I uantity or less of small white caiou*. prepared nsdirectol iu r*' i|«o 
for onion pickles, nuv) boudrfed Itefbre the riutpr is poured over. 

O.l. IKY Picki.k*. 

Tut U'gclher in a poKclain lined kettle two quarts « h ppM w hite 
cabbage, two quarts tlmjqwd nlcry . three rpRirt* vim gar, half uu m;o 
each of crashed white ginger n ot ami turmeric, fourth |*»tmd white 
mustard seed, two table-spoon* salt, live of sugar; cook slowly sev- 
en) I hours until cabbage and celery are tender. 

(•t'C't'MIiU: PlCKLIS. 

Covet the bottom of ni.«k with union salt ; gather the cm um- 

bers every other day, early in the morning <>r late in the evening, 
n» iv docs lint injure the vines .-<> much then a- iu the heat of the 
day ; cut tho cucumbers with a short piece "f fin' Men oa, auaAilly 
i.'iyi.ig I In-in in a basket <*r |>ai! >• a- n >; :<• bruise ; pour odd water 
ovet and rinse, being careful not to robofT the little block brier*. ur 
in any way to bruiee them, a* thol is th- .-ei-t <•!' k-. p : n- i m 
jKufcctly sound and good for any length of time. Lay them in n 
cask three or four inches d-*-p, cover with salt, ai d r-jraj the 
.iju ration until all arc- iu ; jmur in some water with the first layer — 
after thi- the suit will make sufficient brine. Now six-cad a cl- th 
over them, then n Ixo rd with a stone on it. When a new supply 
of ciicuiiilxn* is to l>c added, remove stoue, board and cloth, wash 
them very ch an, and wipa every particle of scum from the top of 
flu- pickles and fill of the cask; throw away any --f: 

n* they will spoil the r--t; now put in tin- iV-h cucumber*. layer 
by Inver, with suit to cover each layer. Wir-r: eii-k i- marly full, 
cover with salt, tuck cloth closely ar und tbs < • • _ - - ; • 
board and weight on top; cover cask cli-. iy, and the pickles will l-o 
perfect fur twy or three years. Cucumbers must always lx? put in 
the salt ».-« soon us picked from the vine*, for if they lie a day or 
two they will not keep. Do not be alarmed at th*.* heavy scum 
that rises on them, but be careful to wash all otf the board and 
cloth. When wanted for pickling, take oil' weight ami board, eare- 
|\i 1 1 v lift cloth with scum on ir, wash stone, board and cloth chan. 


ar.d wip ■ all scum elf the cucumbers and sides of cask, take out 
as many as are wanted, return the cloth, board and weight, and 
cover closely. Place the cucumliers in a vessel large enough to 
bold two or three times as much water a- there are pickles, cover 
with cold water (some use hot), change the water each day for three 
days, place the |*orcelaiu kettle on the lire, (ill half full of vine- 
gar (if vinegar is very strong add half water), fill nearly full of 
cucumbers, the largest fn>t and then the smaller ones, put in a 
lump of alum the size <>f a nutmeg, let come t'> a boil, stirring with 
a wire or w.— Ion spoon so as not to cut the cucumbers ; after boil- 
ing one minute, take out, place in a stone jar, and continue until 
all are scalded, then pour over them cold vinegar. Iu two or three 
days, if tire pickle- are too salt, turn oil" the vinegar and pul on 
fresh, add a pint of brown sugar to each two gallons pickles, a pod 
or two of red |» p|“T, a very few cloves, and some pieces of horse- 
radish. The boot* -radish prevents a white scum from rising. 

CltOlTKD PlCKlJ*. 

Take a |-- k green tomatoes, wash clean, cut away a small piece 
fi in < ach end, -lice and place iu a large wooden bowl, chop fino, 
phi - in a crock and mix salt with them (half pint to a peck), let 
stand same time ns tomatoes ; drain, place again iu separate jars, 
cover each with cob I weak vinegar; after twenty-four hours drain cab- 
bage well, pre-silig hard to extract all the juice; i*lnce tomiitoos and 
the vinegar in a p-mlnin kettle and let them lx.il fur three minute*, 
stirring nil the lime, pour out, and when cold, pluco iu a towel 
and wring and press until perfectly dry; now mix tomatoes and 
callage together, taken double handful at a time, squeeze as lightly 
as j-xAihle, and place in a dry crock; lake the stouc jar in which 
th— v art to bt pickli 1 , place in it a layer of tomatoes and cab- 
Inge, scatter over with chopped pepper*, whole mustard seed, mid 
horse-radish, that nnoUicr layer of Unnaloas aud oabbago, uoxt spice, 
and soon until jar is alinurt full, occasionally sprinkling with cay- 
enne pepper; cover with strong cider vinegar, to each gallon of 
which a t-r cup of sugar lias Irecn added. Place a saucer or pieces 
«if br«ikr:i rliiua on the pickles to keep them under the vinegar. If 
.1 whit- •cum rises, drain oil' vinegar, boil, skim, and pour hot over 
the p Prep-trc mustard, peppers, mid horse-radish, ns follows: 

Tak- three -re- u or ri|*e garden prpjrcr* (four tublc-spoous when 
drop;* I .cut in two, place in salt water over night, the next morn- 
in. I c.tin ami chop quite fine; to two table-spoons mustnrd-s-ed mill 
nl: ;• •:! c :dt, p«uir iii boiling water, let stand fifteen minutes and 
drrin : t . i :M* m* horse-radish chopped line. Tuiiiufoc* iltld 
onions are excellent prepared in the some way. For sliced pickles, 
t:ik- cm •umln-rs and onions, or tomatoes and onions, and slice and 
prejorc as above. — Mr x. If, If. M. 

Mangoes. 

S!<-et -.'recn or half grown musk Ions; remove n piece the 

length of the melon, an inch aud a half wide iu the middle and 
::i rim: ton p"int at each end ; take out sends with a tcn-S]K>Oli, 
m :> one cud of each piece to it' own melon by a stitch made with 
a needle aud whit- thread. Make a brine of salt and odd water 
strong enough t" fi : on egg, |xxir it over them, ni)d after twenty- 
four hour* u out. For filling, use chopped tomatoes ami 

chopped ••aliicige pnqnred as in “(’hopped Pickles." small eucuin- 
l» rs. sm::ll white ‘ ni 'iis. and ua-turtinni )Kiils. each prepared by 
n-rmiiii in ; : : i ! water in separate jar* twenty-four hours; add also 
g!"o Ik.-sus Inilfxl in salt water until tender. For spice, use cin- 
natnoii-lcirk. whole cloves, cliopjKxl horse-radish, cayenne pepper, 
lard reed, ti >r |>rcpaied os directed in “Clroppctl Pickles.” 
Pr< or- throe «•: f nr times as much cabbage and tomatoes as of 
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otl, er articles, os any part left over may !«• in jar will, v- 

c-rar |*mred over, ami is ready for the ml.le. Use oik'. or, if Final!, 
f\v«. cucumbers, two or three onions. and llie same quantity of hean 
mu! Nasturtium imxIs. placing them in mango first, with two or tim e 
cloves, throe or four slicks of cinnamon an inch long, nn<] half a 
ten-spoon horse radish, uml tilling up afterward with the chopped 
ca tillage or tomatoes (mixing, "r using them .si<|utratdy in alternate 
melons) pressing down very firmly, so that tin* mango i.« filled tight, 
sprinkling on the vayeimc popper last. Sew in the piece all around 
in its proper place with strong while thread: when, all me thus 
prcjsired, place in a stone crock, cover with weak cider vinegar, let 
remain over night; in the morning place the mangoes, and the 
vinegar in which they were soaked, in a porcelain kettle, ln.il half 
an hour, place in a jar, cover with good strung cider vinegar, let 
stand all night; in the morning drain off vinegar and boil it, add- 
ing 0110 pint of sugar to cadi call I pour boiling ii* ! "\>r tho 
mangoes; drain off and foil the vinegar three or four times, and 
they are done. This is not the usual way of preparing mangoc*, 
but it is much tho best. To pickle onsturt csk as collected in 
sail and water for twenty-four hours, drain, and put into cold vin- 
egar; when all the seed is thus prepared, drain, and cover with 
fresh boiling-hot vinegar. 

1‘KACir Manuoh*. 

Take unpnred, fine, large y- aches (free-ftoms) ; with a knife 
extract the stone from the side, place in jar, j-mr over then foiling 
water salted to taste, let stand twenty four Imurs; drop into finli 
cold water ami allow to remain ten or fifteen minutes; ui|»- very 
ilry, fill each cavity with grated bor -- r:idi-h nisi white mustard- 

wed (prepare .1 as directed it , "Chopped Pldtk - , a «mall 

plfiCO of -ginger-root, and one nr two cbm*; sow op. and place 
in a stone jar as close together a- p<n>ihle. Make a syrup in pro- 
|iortion of ono pint sugar to three pints vinc-ar; |«Hir, boiling hot, 
over them. Th«jr will bo read) for use in a week.- and are i 
line. 

FitKNfti Pick t.13. 

One peek green ton>al"<> sliced. i\ large onions sliced; mix 
these and throw over them one lea-cup of Kilt, and let them stand 
over night; next day drain thormighh and foil in one quart vine- 
gar mixed with two quarts of water, for fifteen or twenty minutes. 
Thou lake four quarts vinegar, two pound* brown sugar, half 
pound white mustard -seed, two tnblc-ipoon* groumknlkpice, and the 
same of cinnamon, cloves, ginger, and ground mustard; throw all 
together and boil fifteen minutes.— Mn. iVowfoif R. B. Jhy. llb/A- 
inif/on, P. C. 

Pick LCD Onions. 

Select small silver-skinned onions, remove with a knife all the 
outer-skins, so that each oni'»n will l»e jierfectlv while and clean. 

Put them into lirine that will Ikxit an egg for three days, drain, 
place in jur, first a layer of onions three inches deep, then a spriuk- 
liug of horje-radbb, cinnamon bark, doves, and a little cayenne 
]iep|i«r; repeat until jar is tilled, "in proportion of half a ten -p->u 
cayenne |>cpper. two teii-s|«>oii.s each ch"p|*d forse-radidi and cloves, 
and four table spoon? cinnamon hark. t>- a gallon of pi<*kl< '; bring 
vinegar to ladling point; add brown sugar in tlx- pr<>j»orlion of a 
quart to a gallon, and pour hot over the onions . — Eddie II '<jods 
Wilcox. 

PlCCAULU. 

One large white cabbage, fifty small cucumbers, five quarts small 
string-beans, eight small carrots, one dozen sticks celery, five red 
peppers, three green |K>p|*r.*. two head* cauliflower: chop fine, 
soak over night in salt and water, wash well, drain thoroughly, and 
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p ur over them hot vinegar spiced with mace, cinnamon and all- 
spice; turn off vinegar and scald until safe to leave like common 
pickles; or seal in can while hot. — , 1 /m. W. L. 

Pyfer Pick lis. 

ft«l: pickles down dry for ten days, soak in fresh water one day; 
p m water, place in porcelain kettle, cover with water and vin- 
egar. ami add a tcn -jKXHi pulverized alum (to each gallon) ; set 
over night mi a stove which hud fire in during die day'; wash and 
put in a jar with cloves, allspice, pepper, horse-radish and onions or 
garlic; foil fresh vinegar and p:mr over all ; in two weeks they will 
l>- wanly for u-e. These pickle* are always fresh and crisp, and aro 
wade with much less trouble than in the old-Jashioncd way by 
keeping in brine. — , 1 /r*. E. M. It. 

PlCKLIiD PtlTEKS. 

lake large green ones (the l*est variety is the sweet |ieppor), 
liutke'a small incision at the side, take out all the seeds, being care- 
ful nut to mangle the peppers; sunk in hriiio that will float au egg 
for two days, changing water twice ; stuff with chopped cabbage, or 
tomatoes >ea. ,md with spice as for mangoes (omitting tho caycnno 
1“ pp" 0 , or a mixture of nasturtiums, chopp'd onions, red cnhhngo, 

• apse, and encumbers, seasoned with mustard-seed and » littlo 
mare. S-w up iacisioo, place iu jar, and cover with cold-spiced 
vinegar. 

Si-A.viMi Pick L13. 

U;h- l oi-ii cucumbers, four heads of cabbage, one peck green 
|..iuat.- -, one down onions, three ounces white mustard -seed, one 
ouu- e celery -—-•-•l, one uun«*e turmeric, one fox Coleman's mustard, 
tu-> ami a half (mmiihU brown sugar. Ix-t the cucumbers stand in 
brine that will tloat an egg three days; sliee the onions, mid chop 
and tomato-, tin- day foibro making, and sprinkle with 
salt in the proportion of half piiil to a peek. When ready to make, 
.'qm. r.e brine .sit of cucumber-, wipe them oil*, (tool and cut them in 
Mi . let all simmer slowly in a kettle together for half an hour, 
and thru bottle. — J/n. ./. W. (IrtiMu, Richmond, hid. 

Ripe Tomato Pickles. 

Parc ripe, sound tomatoes (do not scald), put in n jar; scald 
spices (tied in a bag, in vinegar, and poui wliilu hot over them. 
Till* nope « best for persous who prefer raw tomatoes. 

Vaiuety Picki.es. 

On« jv-ek i-urh of green tomatoo and cucumbers, and one quart 
onions ; pare. sli< e and Kilt (using a rounded half pint for nil) each 
in separate jars, letting them stand in tho salt twenty-four hours, 
and drain well, wriuging and pressing in a cloth ; sprinkle fresh 
green radish-pods nud nasturtium seeds with salt, and let stand for 
the fame length of time; boil in water salted to taste two quarts of 
half .grown, very tender ban pods, until they can be j»iorce«l with a 
silver fork, take out and draiu. Now place each in a separato jar, 
cover with cold, weak vinegar for twenty-four hours, drain well, 
pressing hard to get out all the juice, cook tomatoes as in “Chopped 
Pickles." mid then mix all well together. In a stone jar place 
first a Inver of the mixture, sprinkle with mustard seed (prepared 
as directed in recipe for “Chopped Pickles),” horse-radish chopped 
due, cinnamon lark, rings of garden peppers, and a few clove*, then 
anoih. r layer of the mixture, then the spice with a light sprink- 
ling of cayenne |>*pper. The spices used for this amount are 
nine tab!. >]•"•:;* -tick cinnamon, four and a half tcu-iqioons each 
of mus cloves, and hnr&e-radisli, and twenty-seven rings 

of gani-n p pp r*. Cover with goml cider vinegar, lot stand 
ow « 'bi ..:f vinegar, and foil in a porcelain kettle, add- 

ing bp.v.n -ugir ill the proportion of one pint to a gallon of vin- 
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cgtir; skim well, [mnr lioi over the pickles. continue to, drain oil* 
imd Ix'H wvcml ilw. If not sweet enough, add more sugar, 
although tin-** are not intended foi eel pickles. The proportion 
of cncimilr* -rs msty In* -I-hi We or even ill roe times the quantity of 
tomatoes if dcsiml. .!/•>. II' If' I! ‘nod*. 

V||J?JIMA Mt\i;i> PlCKI.lv. 

One-half pock green tomatoes, ttvenly-live medium-sized cucum- 
bers, fifteen large white onions, one-half i k Mnall onions, four 

heads «i hi one pint . crated horsc-rcdLdi, one half pound white 
mustnrd-scod. one-fourth |> -tin* I ground mtistuni. one-half tea-cup 
ground black |M-ppcr, one-half pint -:dad oil. out* ounce celery seed, 
ouc-lmlf on ni‘o ground ciniiiiinon. too mux-i-s turmeric. ’ Slice iho 
ton i:i loos and large onions, cut cahlmgo lor slan-. quarter ciR-um* 
hors lengthwise, out in pieces two imi-.os long, leaving the peel on, 
and add the small onions whole. Mix with -alt thoroughly, let 
stand twenty -foil i hours; drain off the juice, and pour vinegar an-l 
wntor over pickle-. I.ot stand a day or two, strain again a* dry ns 
possible; mix the spices well except the ground mu>fnrd. then l- il 
one ami oiu-hnlf gnlhui* lrc*h apple vinegar ami |-»ur Imiliug hot 

over the pickles; do 1 lii*- thro* mornings -in «*•» i<m. using tin* 

same vinegar ouch time. Hie third time add one p mud W -near to 
the vinegar and bail, pourim* ov-r : nl-»vc; al... mix tb- - il mi l 

ground tmiitnixl togelitci with n miwII purtinn *>f the vinegar, and 
a<ld when cold. < »il can lie -n, it led if n.| rvlislwd. J fr>. X /.*, 
Sjxny, X'lAeillr, 7-im. 

!*ICKI.KI» W.U.STIS. 

Gather walnut* (nr butt 1 wIk?ii enough to i> 
liy a neodlo (July), prick each with Inrgi dl wall through, 
holding in chilli to :-\ ■ ; I riiiinit ml ,« , * with Mi «i s 

salt water (n pint and r. half.silt tun ;;alhm of water), i.-c cmiid tau 
or three days, changing the brine every day: then pour over them 
n brine made by dissolving salt in boiling water (let it get eohl be- 
fore a ing . let toud thn w the brine nod let it stand 

for three days more. Now drain and expose to the sun for two or 
three day nr until they become black, or put in cold water for half 
a day, and pack in jaw not p its full. The proportions ant a hun- 
dred walnuts to each gallon of vinegar. Boil vinegar eight *mia- 
ntes, with a tcn-cup -ugnr, three dozen each whole cloves am] allspice, 
a down and a half popper-corns, and a dmten blades of mace Pour 
the vinegtli over the walnuts scalding hot. In three day* draw 
oil' the vinegar, boil and pour over the walnuts again while hot. ami 
lit end of three days repent the process. They will !»* fit to ent in 
a i non lli, and will keep for years.— J/r*. C T. Girewi. 


SWEET PICKLES. 

Sweet pickles mav Ik* made of anv fruit that can be preserved, 
including tin- rinds of rip<- melons ami cummliers. The proportion 
of sugar to vinegar for syrup is three pints to a quart. Sweet pick- 
les may la* made of any preserve by lxiling over the syrup and 
adding spices and vinegar. Examine frequently, and re-ecald tho 
syrup if there are signs of fermentation. Plums ami other smooth- 
skinned fruits should Is? well pricked before cooking. Tbe principal 
spices for sweet pickles are cinnamon and cloves. Use ‘‘coffee C,’’ 
bc6l brown, or good stirred maple sugar. 

Sweet Pickled Beets. 

Boil them in a fnrcelain kettle till they can be pierced, with n 
silver fork ; when cool cut lengthwise to sire of a medium cucum- 
ber; boil equal parts vinegar and sugar with half a tablespoon 


ground cloves tied in a cloth to each gallon ; pour boiling hot over 
the beets. — Mr*. Samuel IIWs, Milford Center, Ohio. 

Pickled Cucemdeks. 

Prepare and quarter ripe cucumbers. Like out seeds, clean, lay 
in brine that will float an egg nine days, stirring every day, tak© 
out ami put in clear water one day, lay in alum-water (n lump of 
alum -:/•• of a medium hulled hickory-nut to a gallon of water) 

or night, make syrup of a pint good cider vinegar, pound brown 
sugar, two t; M<- each broken cinnamon hark, mace, and 
pepi i . make syrup (throe pints of sugar to a quart of vin- 
egar) enough !<• cover tlic dices, lay them in, and cook till tender. 
— Met. M. L. Fmucr. 

Cuisiunt Pickles. 

> aid .'cveu |- iirnb rijie currants in three jKninds sugar and one 
quart vinegar, remove currants to jar, ln.il for n few moments ami 
jxiur over the fruit. Some mhl three jionnda <if raisins and spices. 
If not sweet enough, use only one pint vinegar. 

Pickled Gbapi». 

Kill a jar with alternate layers of sugar and hunches of nice 
grn|*o- just ripe and freshly gathered; fill one-third full of good 
cold vinegar, and cover lightly. — Mr*. C. T Girwn. 

Spicki> 

l-’ive j-mnds grape*. three of sugar, two tea- jnxms cinnamon and 
albpi*-*-, half •- a *| -mi 'doii-s ; pulp grapes, bail skins until tender, 

• pulp- aiM rtrain thn High n sieve, add it to the skins, put in 
ug ir, ‘ mid 'in- gar to taste ; boil llioronghly and cool . — Miss 
Mae Si-drt, MU foul Cmler. 

Siiced Ooosr.nnmtus. 

I.*-ave the stem and UosMint on ripe goa*oberries, wash cleans 
make n »vnip of thivt« / pint* sugar to one of vinegar, skim, if ncoos* 
Miry, add l*-:ri< and ln.il down till thick, milling more sugar if 
ne* h-d ; win aim --t dime, sjmi-c with cinnamon anil cloves; boil 
ns thick as apple butler. 

Spiced Nit mix; Melon. 

Select mdons not quite ripe, open, Kra| the pulp, | 1, and 

s!i -; pm the fruit in a stone jar, and, fur five pound* fruit, take a 
|Uiul iiu jar, and and a half pounds sugar; scald vinegar and 

nr ir i -g--:h-*r. mid p <ur over the fruit . scald the syrup nml jxiur 
tie- fruit each day for eight Miews.-ivc days. On the ninth, 

. n; one ••mice stvk-cinnamui, on: cf whole cloves, mid one of all- 
spice. Scald fruit, vinegar and spio liter, and seal up injure. 

Thi. pickle should stand two or three month.-* before using. Bluo 
plums arc delicious prepared in this way. —Mr*. Gen. Noyes. 

Beach Pickles. 

Pare freestone peaches, place in a stone jar, and pour over them 
b- iling-hot syrup n ade in the prop.rtion of one «|ii:irt best cider 
vim— ar t" thr*-** pints Migar; Im.H and skim, and pmir over the 
fruit boiling !»• •« . rejieating each day until the fruit is the same 

• >i*-r t«. (Ik- center, and the syrup like thin molasses. A few days 
before they arc finished, place ti»e fruit, after draining, in the jar to 
the depth of three or tour inches, then sprinkle over bits of einnu- 
m :: I ark and a few «*h»ves. a* hi another layer of fruit, then spice, 
ami -.0:1 until the jar is full; scald the syrup each morning for 
three or fair day* after putting in the spice, and pour syrup boiling 
ha over fruit, an-l. if it is not sufficiently cooked, scald fruit with 
the syrup the last time. The proportion of spices to a gallon of 
fruit is. two tea-sp«> ns whole cloves, four table-spoons cinnamon. 
T- pi«-k!e ciing'toms, prepare syrup as fi>r f.ee.'tones ; pare fruit, 
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put in the syrup, boil until th-y ran be pierced through with a 
silver fork; skim out. place in jar. pour the Ix-iling svrup over 
them, ami proceed ami finish as above. As clings are apt to be- 
come hard when stewed in sweet syrup, it may often he necessary 
to add a pint of water the first time they are cooked, watching 
carefully until they arc lender, or to use only part of the sugar at 
first, adding the rest in a day «>r two. Use the large White Heath 
clingstones if they are to lie had. All that is necessary to keep 
awed pickles is to have svrup enough to cover, and to keep the 
fruit well under. Scald with boiling syrup until fruit « of same 
color throughout, and svrup like thin molasses; watch every week, 
particularly if weather is waiin. and if sen m rises and syrup assumes 
li whitish apjiennmce, boil. skim, ami pour over the fruit. If at 
any timesyrup is lacking, prepare more as at first.— Mrs. M J. HV -h. 

Pear Picki.es. 

Prejmre syrup as for peaches, pare and cut fruit in halves, or 
quarters if very large, and if small leave whole, put syrup in porct- 
lain kettle, and when it boils put in fruit, cook until n silver fork 
will easily pierce them ; skim out fiuit tir-t and {dare in jar, and 
lust, pour over syrup boiling hot; spire like p aeh piekle-, draining 
them each day. boiling and skimming the syrup, and ]-iurii:g it 
boiling hot over the fruit until fully done. By cooking p -.us so 
much longer at first they do not need to he boiled yj frequently, 
but they mtl*t be wutehed cnrefully until finished, and if {•erfi-clly 
done, will keep two or mo rt. Apple i iekln may be mode in 
?h same way, taking core to select Mich n.. will n-'t I <— -hap- in 
boiling. 

Ruci 1 1: is ei » I’l.iijtf*. 

Nine pounds blue plums, «ix pounds sugar, two quarts s 
one ounce cinnamon; lx>il vim-gar, sugar and spice together, pwir 
over plums, draw nfl* m-xt morning ami Ixfil. |>our back • i» plum*. 
ro|>eat the boiling live mornings, the Inst time h-filing the fruit 
about twenty minutes. -Mm. I'oj't. II'. IS. .1 (V'y. 

PlCKI.RD KAl'ISi*. 

I, cave two pounds rub-in* on stem, add plot gar and 

luilf pound sugar ; simmer over a don fire half an hour. 

Strawberry Pickle*. 

I’lnco stniwbcrrie* in l»»ltom of jar. ad<l a layer of cinnamon smd 
cloves, then berries, and so mi; pair over it a syrup made of two 
coffee-cups eider vinegar, and tbre- pints sugar, boil.d nUml five 
minute : let stand twenly-fiuii btuirs, pour «IT syrup, bull, pour 

over berries, mid h-t stand a* before, tic n 1 -fil l- iru - and syrup 

slowly for twenty five minute.*; pul awl cow. H - al> - 
is for six quarts of Iwrriw. rum npple* can he made in sat w • a\ . 
allowing six ami a half pound of fruit to alwve proportion.-. 

Gi:bi:s Tomato Pickle. 

Tnke eight {muiid* of green lomntoes and chop fine, add lour 
pound' brmvn sugar awl Imil ilown three boars, mbl a quart of 
vinegar, a teaspoon each of inmas. cinnamon amt clovi-s, aid '-*il 

about fifteen minutes: lot cool nml pm into : i «*tbcr * 

Try this recipe (•nee and you will try it again. 

Tf :rr: Tomato Pickle. 

Pare ami weigh ripe tomatoes and put into jars and just cover 
with vinegar; after standing three days pour olT the vinegar and 
add five pounds cnllee sugar t<> every seven of fruit; spice to taste 
and pour over tomat'ics and cook slowly all «lay on the l*a«-k of the 
stove. Use cinnamon, mat e ami a little • or not any, as pre- 
f'erred. 

U ATKUMKI.ON PlCKLE 

Pare oif very carefully the gr< en part of the rind of a good, rip? 
watermelon, trim oif the i< 1 core, cut in pice- s one or two ii -h-s 
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in length, {dace in a p>rce!aiii-liued kettle, in the projiorlioii of 0110 
gallon rinds to In ping teaspoons common salt and water to 
nearly ctiv.-r, !«>il until tender enough to pierce with a silver fork, 
pour into a colander to drain, and dry by taking a few pieces at a 
tine- in the hand, and pressing gently with a crash towel. Make 
synip, and treat rinds exactly as directed for pickled peaches. Cuu- 
tinue adding rinds, ns melons are Used at table, preparing them 
.. ; by < -king in salt water asalmve; when as many are prepared 
as are ra ted, mid tlicy are neatly pickled, drain and finish ns 
directed ill |«ich pickles, except when the svrup is Ixiiled the lust 
lime, put in melons and boil fifteen minutes; set jar near stove, 
skim out melons and put in jar a few at a lime, heating gradually 
'O as not to break it. then pour in syrup b filing hot. A rind nearly 
nn inch thick, crisp and lender, is b.-sl, although any limy boused. 
If -cum rises, and the syrup assumes a whitish nppnnraime, drain, 
boil and skim syrup, add melons, and boil until syrup is like thin 
molasses. 

Clover Vinegar. 

Put a large bowl of molasses in a crock, and pour over it nine 
bowls of b- filing rain-water; let stand until milk-warm, put in two 
quarts "f clover IiIon-uuis, and two cups of baker’s yeast; let this 
stand two weeks, and strain through a towel. Nothing will mold 
in it. .lfr#. McAliMcr, GWu-u, /mi. 

Mint Vinegar. 

Put into a wide* mouthed buttle enough fresh, clean peppormint, 
sjK-arinint, or garden parvley leaves to fill it loosely; fill up with 

g.*-l vinegar, stop closely, leave on for two or tlirco weeks, pour 
oil" into another bottle, and keep well corked for use. This is ex- 
cellent fi»r cold ne sts and brctid-dressitigs for roasts; when 

mint' can not be obtained, celery seed is used in the sumo way. 

Spiced Vikboar. 

Put ;lir«-*- pmnds sugar in a three gallon jur with a small mouth; 

mix iw in -e* each of mace. doVQS, p-pp-r, allsjiice, turmeric, 

celery *■ -d. while ginger in amnll bits, nml ground mustard; put in 
.* i\ small ' iv- made of thin but strong muslin, lay in jar, fill with 
best cider vim gar. and use il in making pickles mid sauces. 

Tarragon Vinegar. 

Gather the tmragoii just IkToic it blossoms. strip it from the 
larger stalks und jmt it into small Mono jars or wido-necked bottlo; 
a d in doing this twi«t the branches, bruising the leaves. Pour 
«.\cr it vinegar enough to cover; let it stand two months or 
I :. - pair oir. stiain, and put into small dry bottles, cork well 
nnd un as sauce for meats. 

CAULIFLOWER PlCKl.CS. 

To tv.. I vc beads of cauliflower, five quarts of vinegar, five clips 

I wow n I. -lx one bottle Frcndi mustard, two tablespoon - 

fill* ginger, a i- tr gariic, two green pepiwra, one-half tcaspoonftil 
c:n - nr- . butter i/- of an egg. one ounce pulverized turmeric. Beat 

well together ggs, siignr, # mustard, ginger, and turmeric, then 

l-fi! ii vinegar, with garlic and peppers, ten minutes. Boil cauli- 
flower in salt water until tender, then place carefully in jar. pour 
over :b* b aling hot mixture.- Mrt. If*. IT. Jyuitniin, Minneapolis. 

Kirn Cl'ci'mher Pickles. 

Take twenty four bug- cucumbers, rijie and sound, six white 
onions, four Imve red {flippers; {■arc and remove the seeds from 
the cucumbers-, chop v- 11 , not t>Hi fine: then chop fine onions and 
: :•! ■ ;ui\ th"r- uglily with one cup salt, one ounce while mustard : 
{dace in a muslin bag; drain twenty-four hours, remove t" glass 
j.ir<. cover with mid vinegar and seal. They will keep a long 
time and are excellent. — Mn. A. F. Conkey, Minnnifwlis, Minn. 
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EXECUTIVE SUMMARY 

'This report is one in a series of emergency technology assessments sponsored by the 
Federal Emergency Management Agency (FEMA). Tire purpose of this report is to develop 
detailed, illustrated instructions for the fabrication, installation, and operation of a biomass 
gasifier unit (i.e.. a “producer gas" generator, also called a "wood gas" generator) which is 
capable of providing emergency fuel lor vehicles, such as tractors and trucks, should normal 
petroleum sources be severely disrupted lor an extended period of time. These instructions 
have been prepared as a manual for use by any mechanic who is reasonably proficient in 
metal fabrication or engine repair. 

Fuel gas. produced by the reduction of coal and peat, was used for heating as early as 
1840 in Europe and by 1884 bad l>cen adapted to fuel engines in England. Prior to 1940, 
gas generator units were a familiar, but not extensively utilized, technology. However, petrol- 
eum shortages during World War II led to widespread gas generator applications in the 
transportation industries of Western Europe. (Charcoal-burning taxis, a related application, 
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were still common in Korea as late as 1970.) The United Stales, never faced with such 
prolonged or severe oil shortages, has lagged lar behind Europe and the Orient in familiarity 
with and application ol this technology. However, a catastrophic event could disrupt the 
supply of pet i oleum in this country so severely that this technology might be critical in 
meeting the energy needs of some essential economic activities, such as the production and 
distribution of food. 

In occupied Denmark during World War II. 95% of all mobile farm machinery, 
tractors, ducks, stationary engines, and fishing and I’eny boats were powered by wood gas 
generator units. Even in neutral Sweden, *10% of all motor traffic operated on gas derived 
from wood or charcoal. All over Europe. Asia, and Ausdalia, millions of gas generators were 
in operation between 19-10 and 19*16. because of the wood gasifier’s somewhat low effici- 
ency, the inconvenience ol operation, and the potential health risks from toxic fumes, most 
ol such units were abandoned when oil again Irccamc available in 1945. Except tor the 
technology of producing alternate fuels, such as methane or alcohol, the only solution for 
operating existing internal combustion engines, when oil and petroleum products are not 
available, Iras been these simple, inexpensive gasifier units. 

This repot I attempts to pieservc the knowledge about wood gasification that w as pul 
into practical use during World War II. In this report, detailed step-by-step procedures arc 
presented for constructing a simplified version of the World War II wood gas generator; this 
simple, stratified, downdraft gasifier unit (shown schematically in I ; ig. S-l) can be consd tided 
from materials which would be widely available in (lie United Stales in a prolonged 
petroleum crisis. Eor example, the Ixnly of the unit consists of a galvanized metal garbage 
can atop a small metal ilium; common plumbing linings are used throughout; and a large, 
stainless steel mixing bowl is used lor the grate. A prototyjK- gasifier unit was fabricated 
from these instructions (see I ig. S 2 ), this unit was then mounted onto the front of a farm 
liactor and successfully field tested, using wood chips as the only fuel (see big. S-3). Photo- 
graphic documentation ol the actual assembly of the unit, as well as its operational field lest, 
is included in the Ixnly of ibis te|X)tl. 

The use of wood gas generators need not be limited to transportation applications. 
Stationary engines can also Ik* fueled by wood gasifiers to run electric generators, pumps, 
and industrial equipment. in lad. the use ol wood gas as a fuel is not even restricted to 
gasoline engines; il a small amount ol diesel fuel is used lot ignition, a propcily adjusted 
diesel engine can be operated primarily on wood gas introduced through the intake manifold. 

S.l. I , KIMCII > I.I*S OF SOLID EUEL GASIFICATION 

All internal combustion engines actually run on vapor, not liquid. T he liquid fuels used 
by gasoline engines are vaporized belorc they enter lire combustion chamber above the 
pistons. In diesel engines, the fuel is sprayed into the combustion chamber as line droplets 
which burn as they vaporize. The purpose of a gasifier. then, is to transform solid fuels into 
gaseous ones and to keep the gas free of harmful constituents. A gas generator unit is 
simultaneously an energy converter arid a filter. In these twin tasks lie its advantages and its 
difficulties. 

In a sense, gasification is a form ol incomplete combustion heat from the burning solid 
fuel creates gases which are unable to hum completely because of the insufficient amounts 
of oxygen fiom the available supply of air. I he same chemical laws w hich govern combus- 
tion processes also apply to gasification. There are many solid biomass fuels suitable for 
gasification from wxxrd and pajxrr to peat, lignite, and coal, including coke derived from coal. 
All of these solid fuels are composed primarily of carbon with varying amounts of hydrogen, 
oxygen, and impurities, such as sulphur, ash. and moisture, 'riius, the aim of gasification is 
the almost complete transformation of these constituents into gaseous form so that only the 



THE SURVIVOR Vol. 6 2472 THE SURVIVOR Vol. 6 

ashes mill inert m:i(eri;ils icmain. In treating wood gas lor fueling interna) combustion 
engines, it is important that the gas not only be properly produced, but also preserved and 
not consumed until it is introduced into the engine where it may be appropriately burned. 

Gasification is a phvsiocliemical process in which chemical transformations occur along 
with the conversion ol energy. I lie chemical reactions and thcrmochernica! conversions which 
occur inside a wood gas generator ate too long and loo complicated it) be covered here; 
however, such knowledge is not necessary for constructing and operating a wood gasifier. By 
weight, gas (wood gas) produced in a gasilier unit contains approximately 20% hydrogen 
(II.), 20% carbon monoxide (CO), and small amounts of methane, all of which arc 
combustible, plus 50 to 00' nitiogen (N.). I lie nitrogen is not combustible; however, it does 
occupy volume and dilutes the wocxl gas as it cnteis and bums in an engine. /Vs the wood 
gas hums, the products ol combustion are cailxrn dioxide (CO*) and water vapor (I I.O). 

( hie of the by-products ol wcxnl gasilication is carlxm monoxide, a poisonous gas. The 
toxic hazards associated with breathing this gas should be avoided during refueling operations 
oi prolonged idling, particularly in inadequately ventilated aicas. Except for the obvious fire 
hazard (' suiting liom the combustion processes inside the unit, carbon monoxide poisoning 
is the major potential hazard during normal operation of these simplified gasifier units. 

s.2. tiii; siratiiikd, uowndrait gasiiier 

* 'util I be early lOStls. wixxl gasiliets all over the world (including the World War II 
designs) operated on the principle that lx»lh the fuel hop|X‘i and the combustion unit be 
absolutely ait tight; the hopper was sealed with a lop or lid which had to be opened every 
lime wcxnl was added. Smoke and gas vented into the atmosphere while wood was being 
loaded; the operator had to he careful not to breathe the unpleasant smoke and toxic fumes. 

Over the last few years, a new gasilier design has lx*en developed through cooperative 
efforts among researchers at the Solar Energy Research Institute in Colorado, the University 
of California in Davis, the Open University in London, the Buck Rogers Company in Kansas, 
and the Biomass Energy Eoundation. Inc., in Elorida. Ibis simplified design employ.; a 
balanced, negative-pressure concept in which the old lyjx: of sealed fuel hopper is no longer 
necessary. A closure is only used to preserve the fuel when the engine is stopped. Ibis new 
technology has several popular names, including "stratified, downdraft gasilication" and "open 
top gasification." Several years of laboratory and field testing have indicated that such simple, 
inexpensive gasifiers can be built from existing hardware and will perform very well as 
emergency units. 

A schematic diagram of the stratified, downdraft gasifier is shown in Eig. S-l. Dining 
operation of this gasilier, air passes uniformly downward through four zones, hence the name 
"stratified:" 

1. T he uppermost zone contains unreaclcd fuel through which air and oxygen enter. This 
region serves the same function as the fuel hop|K.‘i in the older. World War II designs. 

2. In the second zone, the wocxl fuel reacts with oxygen during pyrolysis. Most of the 
volatile components of the fuel are burned in this zone and provide heal for continued 
pyrolysis reactions. At the bottom of this zone, all of the available oxygen from the air 
should he completely reacted. The 0 |>c» lop design ensures uniform access of air to 
the pyrolysis region. 

3. The third zone is made up of charcoal from the second zone. Hot combustion gases 
from the pyrolysis region react with the charcoal to convert the carbon dioxide and 
water vapor into carbon monoxide and hydrogen. 
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A. The incil char and ash, which constitute the fourth zone, are normally loo cool to 
cause fin llior reactions; howevci. localise the fouilh zone is available to absoib heal 
or oxygen as conditions change, it serves lx)th as a buffer and as a charcoal storage 
region. Below this /one is the grate. The presence of char and ash serves to protect 
the giate from excessive temperatures. 


The stratified, downdraft design has a numl>er of advantages over Ihc World War 11 
gasifier designs. The open top permits fuel to Ik.- fed more easily and allows easy access. I hc 
cylindrical shape is easy to fabricate and permits continuous How of fuel. No special fuel 
shape or pretreatment is necessary; any blocky fuel can be used. 

The foremost question about the o|xralion of the stratified, downdraft gasifier concerns 
char and ash removal. As the charcoal reacts with the combustion gases, it eventually reaches 
a very low density and breaks up into a dust containing all ol the ash as well as a percentage 
of the original caibon. This dust may be partially car tied away by the gas and might even- 
tually begin to plug the gasilier. Hence, it must be removed by shaking or agitation. When 
the stratified gasifier unit is used to |>owor vehicles, it is automatically shaken by the vehicle’s 
motion. 

An important issue in the design ol the stratified, downdraft gasifier is the prevention 
of fuel bridging and channeling. High grade biomass fuels, such as wixxl blocks or chips, will 
flow down through the gasilier because ol gravity and downdrall air llow. However, other 
fuels (such as shredded chips, sawdust, ami bark) can form a bridge, which will obstruct 
continuous Mow and cause very high lcm|>ctaturcs. Bridging can l>e prevented by stirring, 
shaking, or by agitating the grate or by having it agitated by the vehicle's movement. For 
prolonged idling, a hand o|xratcd shaker has been included in the design irt this report. 

A prototype unit ol the stratified, downdraft gasifier design (see Figs. S-2 and S-3) has 
been fabricated according to the instructions in this report; however, it has not been widely 
tested at this time. The reader is urged to use his ingenuity and initiative in constructing his 
own wood gas generator. As long as the principle of air tightness in the combustion regions, 
in the connecting piping, and in the tiller units is lollowcd. the form, shape, and method of 
assembly is not important. 

lire wood gasilier design presented in this report has as its origin the proven 
technology used in World War II during actual shortages of gasoline and diesel fuel. It 
should Ik* acknowledged that there are alter nale technologies (such as methane production 
or use of nlcultol bids) for keeping internal combustion engines in operation during a 
prolonged |>ctioleiim crisis; Hie wcxnl gasifier unit described in this report represents only 
one solution to the problem. 

CONVERSION l ACIOKS FOB SI UNFITS 

I English units have lx.cn retained in the body of this report. The report refers to 
commercially available materials and sizes which are commonly expressed in English units. 

The conversion factors lot SI units are given below: 


To convert f rom 



M'lhiply.by 


cubic feet (ft 4 ) 
cubic yards (yd‘) 
Fahrenheit degrees ( " F ) 
fool (ft) 


cubic meters (in') 
cubic meters (m 1 ) 
Kelvin degrees ( K) 
meter (m) 


n.o:s> 

0.7646 
(see Note 1) 
0. WM8 
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gallon (gal) 

cubic meters (in') 

3.7X5 X 10* 

horsepower (lip) 

wall (W) 

745.7 

inch (in.) 

meter (m) 

0.0254 

pound (ll>) 

kilogram (kg) 

0.4536 

quail (qt.) 

cubic meters (in') 

9.464 X 10* 


Note I: To convcil tcni|>cialiiics, use the following equation, 
k = 27.1 r 0.5556 X (F - 32) . 
where 


| ; is the Icmpcialtitc in I ahienhcit degrees, anil 
K is the temperature in Kelvin degrees. 
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1. WIIAT IS A WOOD CAS GENEUATOK AND HOW IX)ES IT WOK1C7 


Tli is rvpoii is one in .1 series «>i emergency Icclinology assessments s|x>nsoied by the 
Federal Emergency Management Agency (FEMA). 'llic purpose of ibis report is 10 develop 
detailed, illuslialed instructions lor the fabrication, installation, and operation ol a biomass 
gasifier unit (i.e. a "prtxlucer gas" generator, also called a "wood gas" generator) that is 
capable of providing emergency fuel for vehicles, such as tractors and trucks, in the event 
that normal petroleum sources were severely disrupted for an extended pcrhxl of time. These 
instmclions have been prepared as a manual for use by any mechanic who is reasonably pio- 
I’icienl in metal labiiealion or engine repair. 


LI INTKODl J(TK )M 

F'uel gas. pnxliiced by the 1 eduction of coal and |>eal, was used lor heating, as early 
as 1840 in I mope, and by 1881 it had been adapted to fuel engines in England. Before 
1940, gas generator units were a familiar, but not extensively utilized, technology. However, 
petroleum shortages dining World War II led to widespread gas generator applications in die 
iranspot talion industries ol Western Fiiio|>c. (Charcoal-burning taxis, a related application, 
were still common in Korea as late as 1970.) lire United States, never faced with such pro- 
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longed or severe oil shortages. has lagged far behind Europe and lire O.ienl in familiarily 
with and application of ibis technology; however, a catastrophe could so severely disrupt 
llie supply of petroleum in this country that this technology might he critical in meeting the 
energy needs of some essential economic activities, such as the production ami distribution 
ol food. 

This report attempts to preserve tire knowledge about wood gasification as put into 
practical use during World War II. Detailed, step by-step procedures arc presented in this 
report, for constructing a simplified version of the World War II. Imberl wood gas generator. 

I his simple, stratified. downdraft gasifier unit can he const meted from materials that would 

lu> \ V U I » • I \ f niMli'lkl Jo an tla.v I !...*< . I a . * • % a . . 


be widely available in the I 'nitcd Stales in a prolonged petroleum crisis. For example, tire 
body of the unit consists ol a galvanized metal garbage can alop a small metal drum; 
common Plumbing fittings throughout; ami a large, stainless steel mixing howl for the grate. 
.A prototype gasifier unit was fabricated from these instructions. This unit was then mounted 
<,nU) l,lc l " ,|l ‘ n| •' g«K*>line engine farm tractor and successfully field tested, using wood 
Hups as the only fuel; see I ig l l (all figures ami tables arc presented at (lie end of their 
respective sections). Photographic documentation of the actual assembly of the unit, as well 
as its operational field test, is included in this report. 

The use of wood gas generators need not he limited to transportation applications. 
Stationary engines can also he liiclcd by wood gasifiers to tun electric generators, pumps, and 
industrial equipment. In lad. the use ol wood gas as a fuel is not even restricted to gaso- 
line engines; it a small amount ol diesel fuel is used for ignition, a properly adjusted diesel 
engine can In- o|>eraled primarily on wood gas introduced through the intake manifold. 
However, this irpmt is concerned with the operation of four-cycle gasoline engines rated 
Irom Id lo 1 50 horsepower . If mote information is needed about operating gasificis on other 
lmls . (sl "' 1 ' •' ls C(,i ' 1 - I*-”' 1 - ■» seaweed), a lisl of tclcvanl IhcrMurc is 

CDlllaiiiL'tl ill (lie llil.lii.i;ni|ihy m Ihc C ml of lliis upon. 

I lio goal of (Ills u pon is lo limmli inloiiiiaiioii for In, il, ling a homemade wood gas 

gcncialoi mailo oul ol available haulwaie, in „„lo, lo gel Iraclois. Irucks, ami 

olhc. vdmlos opcialmg will, oul delay, il a severe li.piid fuel emerge, icy should arise. See- 
imn I describes gasification |>rinciples and wxkkI gas generators, in general, and gives some 
historical background about their operation and effectiveness. Section 2 contains detailed 
step by step instructions fin constructing your own wood gas generator unit; illustrations and 
photographs arc iiu luded lo prevent confusion. Sec (km 3 contains information on operating, 
maintaining, and trouble shooting your wood gas generator; also included are some very 
impoifant guidelines on safely when using your gasifier system. 

Ihc wood gasifier design presented in this report has as its origin the proven 
technology used in Woild Wai II during actual shortages of gasoline and diesel fuel It 
should be aeknowk dg< I that there arc alternate technologies (such as methane production 
Ol use ol alcohol lucls) lor keeping internal combustion engines in operation during a 
prolonged petroleum ciisis; the wood gasifier unit described in this repoit represents only 
one solution to the problem. 

1.2 PIUNCiri.luS OF* SOLID FUEL CJASinCATION 

All internal combustion engines actually urn on va|»or, not liquid. The li.piid fuels used 
m gasoline engines are vaporized l>efore they enter the combustion chamber above the 
pistons. In diesel engines, the fuel is sprayed into the combustion chamber as fine droplets 
winch hum as they vapoii/e. I he purpose of a gasifier, then, is to transform solid fuels into 
gaseous ones and to keep the gas free ol harmful constituents. A gas generator unit is, 
simultaneously, an energy converter and a filter. In these twin tasks lie its advantages and 
its difficulties. 

I hc first t| ucst ion many |>cople ask about gasifiers is. "Where docs the combustible gas 
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conic lioiuV fight a wooden match; hold it in a horizontal position; and notice that while 
the wood becomes cliaicoal, it is not actually burning hut is releasing a gas that begins to 
hum brightly a short distance away from the matclrstick. Notice the gap between the 
matchslick and lire luminous llatne; this gap contains the wood gas which starts burning only 
when piopeilv mixed with air (which contains oxygen). By weight, this gas (wood gas) from 
tin- dialling woml contains approximately 20 % hydrogen (M : ). 20% carbon monoxide (CO), 
and small amounts of methane, all ol which arc combustible, plus 50 to 60% nitrogen (N»). 

I lie nitrogen is not combustible; however, it docs occupy volume and dilutes the wood gas 
as it enters and burns in an engine. /\s the wood gas burns, the pioducls of combustion are 
carbon dioxide (IT).*) and water vapor (11*0). 

I he same chemical laws which govern combustion piocesses also apply to gasification. 

I lie solid, biomass luels sniiahle for gasilicalion cover a wide range, from wood and paper 
h» peal, lignite, and coal, including coke derived fiom coal. All of these solid fuels are 
composed primarily ol cailnm with varying amounts of hydrogen, oxygen, and impurities, such 
as sulphur . ash. and moisture. 'Unix, the aim of gasilicalion is the almost complete 
liaiisformalion ol these constituents into gaseous form so that only the ashes and inert 
materials icmain. 

In a sense, gasilicalion is a form of incomplete combustion; heat from the burning solid 
fuel eieales gases which are unable to burn completely, due to insufficient amounts of 
oxygen Irom the available supply ol air. In the matchslick example above, as the wood was 
burned and pyrolv/ed into charcoal, wood gas was created, but the gas was also consumed 
by combustion (since there was an enormous supply ol air in the loom). In creating wood 
gas Im fueling internal combustion engines, it is important that the gas not only be properly 
pioduccil, but also preserved and not consumed until it is introduced into the engine where 
it may he appropriately burned. 

(iasiliealion is a pliysiochciuical pr«nvss in which chemical ti.insloi mat ions occur along 
with the conversion ol energy, 'lire chemical reactions and thermoehemical conversions which 
occur inside a wood gas generator are too long and loo complicated to he covered here. 

Such knowledge is not necessary lor constructing and operating a worxl gasifier. Books with 
such information are listed in the Reference Section (see. lor example. Reed 1979, Vol. II; 
or Reed and Das 198K). 

1.3 BACKGROUND INFORMATION 

The use of wood to piovide heal is as old as mankind; but by burning the wood we 
only utilize about one-third of its energy. Two thirds is lost into the- environment with the 
smoke. Gasilicalion is a method of collecting the smoke and its combustible components. 

Making a combustible gas from coal and wood began around 1790 in Europe. Such manu- 
factured gas was used lor street lights and was piped into houses for healing, lighting, and 
cooking, Factories used it foi steam boilers, and farmers operated their machinery on wood 
gas and coal gas. Alter the discovery of large petroleum reserves in Pennsylvania in 1859, 
the entire world changed to oil a cheaper and more convenient luck Thousands ol gas works 
all over the world were eventually dismantled. 

Wood gas generators are not technological marvels that can totally eliminate our 
current dependence on oil, reduce the impacts of an energy crunch, or produce long-term 
economic relief from high fossil fuel prices, but they arc a proven emergency solution when 
such fuels become unobtainable in case of war. civil upheaval, or natural disaster. In fact, 
many people can recall a widespread use of wood gas generators during World War li, when 
petroleum products were not available for the civilian populations in many countries. 
Naturally, the people most al let* ted by oil and petroleum scarcity made the greatest 
advancements in wood gas generator technology. 

In occupied Denmark during World War II. ‘>5% of all mobile farm machinery. 
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tractors, trucks, stationary engines, fishing and ferry finals were jxrwered by wood gas 
generators. Even in neutral Sweden. 40% nl all motor Ira I fie operated on gas derived from 
wood or charcoal (Reed and Jant/en 1979). All over Europe. Asia, and Australia, millions 
ol gas generators were in operation between 1940 and 1946. Because of the wood gasifiers 
somewhat low cllicicncy. the inconvenience of* operation, and the potential health risks from 
toxic I nines, most ol such units were abandoned when oil again Irecame available in 1945. 

Except h» the technology of producing alternate fuels, such as methane or alcohol, the only 

solution for operating existing internal combustion engines, when oil and petroleum products 
are not available, has been these simple, inexpensive gasifiei units. 

1.3.1 I he World War II, Imlrert Gasifier 

I he basic ojieration of two gasifiers is described in this and the following section. Their 
operating advantages and disadvantages will also he discussed. I Iris information is included 
loi the technically interested reader only; it is intended to give the reader more insight into 
the subtleties ol the operating principles of the wood gas generator desciibed in ibis manual. 

I hose readers who are anxious to begin construction of their own wood gas generator may 
skip the material below and proceed directly to Sect. 2 without any loss of continuity. 

I he const liclcd hearth, downdraft gasifier shown in Fig. |-2 is sometimes called the 
"Imbeil" gasifiei alter its inventor. Jacques Imlrerl; although, it has been commercially 
iitaniilactuicd undoi various names. Such units were mass produced during World War II by 
many European automotive companies, including General Motors. Foul, and Mercedes-Benz. 

Ihcsc units cost about Sl5tHi (l‘W5 evaluation) each. However, after World War II began 
in I 1 >39, it took six to eight months bcloic factory-made gasifiers were generally available. 
Thousands of Eiuopcans were saved from certain starvation by home-built, simple gasifier 
units made horn washing machine Inks, old water heaters, and metal gas or oxygen cylinders. 

Surprisingly, the operation of these units was nearly as efficient as the facloiy-inade units; 
however, the homemade units lasted lor only alnml 20.000 miles with many repairs, while 
the factory made units operated, with few repairs, up to 100,000 miles. 

In l ig. 1-2. the uppci cylindrical |H>rtioii of the gasifier unit is simply a storage bin or 
hoppci for wood * hips or olliei biomass IiicL During o|ieralion. this chamber is filled every 
few I touts as needed. The spring-loaded, airtight cover must l»e opened to refill (he fuel 
hopper; ii must lemain closed and sealed during gasifier opeialion. ‘lire spring permits the 
cover to lunclion as a salety valve because it will |x>p open in case of any excessive internal 
gas ptessute. 

About one- third of the way up fiom the bottom of the gasifier unit, there is a set of 
radially directed ail nozzles; these allow air to he injected into the wood as it moves 
down wa id to be gasified. In a gas generator for vehicle use. the downslrokc of the engine’s 
pistons creates the suction force which moves the air into and through the gasifier unit; 
dining startup ol the gasifier, a blower is used to create the proper air How. The gas is intro- 
duced into the engine and consumed a few seconds after it is made. This gasification method 
is called "producer gas generation.' because no storage system is used; only that amount of 
gas demanded by the engine is produced. W hen the engine is shut off. the production of gas 
stops. 

I hiring normal operation, the incoming air burns and pyiolyzcs some of the wood, most 
of the bus and oils, and some of the charcoal that fills the constricted area below the 
nozzles. Most of the fuel mass is converted to gas within this combustion zone. The Imbcrt 
gasifier is. in many ways, self adjusting. If there is insufficient charcoal at the air nozzles, 
more wood is burned and pyrolyzcd to make more charcoal. II loo much charcoal forms, 
then the charcoal level rises above the nozzles, and the incoming air burns the charcoal. 

Urns, the combustion zone is maintained very close to the nozzles. 



THE SURVIVOR Vol. 6 2479 THE SURVIVOR Vol. 6 

Hfl.nv (hi-, combustion /one. the resulting hoi combustion gnscs-carbon dioxide (CO ; ) 
and wain vapor ( II .< * ) pass into the hoi chaicoal wlicie they aic chemically reduced to 
cnmlniMiblc luel gases: cailxm monoxide (CO) and hydrogen (II.). The hearth constriction 
causes all gar.es to pass through the reaction /one. thus giving maximum mixing and minimum 
heat loss. The highest tempeinlmcs arc reached in this region. 

l ine cliai and ash dust ran eventually clog the charcoal bed and will reduce the gas 
How unless the dust is ictnovcd. The charcoal is supported by a movable grate which can be 
shaken at intervals. Ash buildup below tire grate can l>e removal timing cleaning operations. 

Usually, wood contains less than V.'r ash (by weight). However, as tire charcoal is consumed, 
it eventually collapses to form a powdery charcoal/ash mixture which may represent 2 to 10% 

(by weight) of the total fuel mass. 

The cooling unit required for the Imbetl gasifier consists of a water tilled precipitating 
tank and an automotive rudintor-ly|>c gas cooler, lire precipitating tank removes all unac- 
ceptable tais and most of the line asir hour the gas llow. while the radiatoi further cools lire 
gas. A second filter unit, containing a line-mesh liltralion material, is used to lemove the last 
traces of any ash or dust that may have survived passage llmuigh the cooling unit. Once out 
of the filter unit, the wood gas is mixed with air in the vehicle's carburetor and is then 
introduced directly into the engine's intake manifold. 

The Wo i Id War II, Imheit gasifier requires wncxl with a low moisture content (less 
than 20% by weight) and a uniform, hlocky fuel in order to allow easy gravity feed through 
the constricted hearth. Twigs, sticks, and hark shreds cannot be used. The constriction at the 
health and the protruding air nozzles present obstructions to the passage of the fuel and may 
create bridging and channeling followed by poor quality gas output, as unpyroly/ed fuel falls 
into the reaction /one. The vehicle units of the Woild War II era had ample vibration to 
jar the carefully sized wood blocks thiough the gasifier. In fad, an entire industry emerged 
for preparing wood lor use in vehicles at that lime (Uccd and laul/en l *>7*> ). However, the 
consliictcd hearth design seriously limits the range of wood fuel shapes that can be 
successfully gasified without ex|K*n.sivc cubing or |>cllcli/ing pielrcalmcnl. It is this limitation 
that makes the Imbcrt gasifier less flexible lor emergency use. 

In summary, tire World War II Imbcrt gasifier design has stood the test of time ami 
has successfully been mass produced. It is relatively iuex|>eiisivc, uses simple construction 
materials, is easy to fabricate, ami can be o|>cialed by motorists with a minimum amount of 
training. 

13.2 llio Stratified, Downdraft Gasifier 

Until the early 1 4 >S(ls. wood gasifiers all over the world (including the World War II 
designs) operated on the principle that both the fuel hopper and tire combustion unit be 
airtight; the hopper was scaled with a lop or lid that had to be o|»encd every lime wood was 
added. Smoke and gas vented into Hie atmosphere while new wood was being loaded; the 
operator had to be careful not to breathe tire unpleasant smoke and toxic fumes. 

Over the last few years, a new gasifier design has been developed through cooperative 
efforts among researchers at the Solar Energy Research Institute in Colorado, the University 
of California in Davis, the Open University in London, the Buck Rogers Company in Kansas, 
and the Biomass Energy Foundation. Inc., in Florida (Reed and Das MWH). *Ihis simplified 
design employs a balanced, negative-pressure concept in which lire old type of sealed fuel 
hopper is no longer necessary. A closure is only used to preserve tire fuel when Hie engine 
is stopped. This new technology lues several popular names, including "stratified, downdraft 
gasification" and "open lop gasification.” Two years of laboratory and Held testing have 
indicated that such simple, inexpensive gnsiliers can be built from existing hardware and will 
perform very well as emergency units. 

A schematic diagram of the slrnlilied, downdraft gasifier is shown in Fig. 1-3. During 
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operation o I this gasif ier, air passes uniformly downward through lour zones, lienee (lie name 
slralilicil: 

1 . I lie iippeiiuosl /one contains unloaded fuel through which air and oxygen enter. 'Hu's 
legion selves the same function as the fuel hopper in (lie Imbcit design. 

In i ho second /one. the wood fuel reacts with oxygen during pyiolysis. Most of the 
volatile components of the fuel aie burned in tills zone and piovidc heal for continued 
pyiolysis i cut lions. At the Imllom ol this zone, all ol the available oxygen from the aii 
has completely reacted. The o|xm top design ensures unifonu access of air to the 
pyiolysis region. 


I he tliiid /one is made up of charcoal horn the second /one. llol coinhustion gases 
liom the pyiolysis legion react with the charcoal to convert the caihon dioxide and 
water vapor into caihon monoxide and hydrogen. 


4. Ihe ineii char and ash. which constitute the louilh zone, ate normally too cool to 
cause lirt (her reactions; however, since the fourth zone is available to absoib heal or 
oxygen as conditions change, it selves both as a biilfcr and as a charcoal storage 
legion. Mi-low this /one is the grate. The presence of chai and ash serves to protect 
the giate Itoin excessive temperatmes. 

I lie stralilieil, downdinli design has a numliei of advantages over the World War II, 
Imheit gasifier. The open top permits fuel to he led more easily and allows easy access. ‘I he 
cylindrical shape is easy to lubricate and permits continuous How- of fuel. No special fuel 
shape oi prelrealmeut is necessaiy; any Idocky fuel can l>c used. 

I he foremost ipiestion iiIhhiI the operation of the stratified, downdraft gasifier concerns 
chai and ash removal. As the charcoal reacts with the coinhustion gases, it eventually reaches 
a veiv low density and breaks up into a dust containing all of the ash as well as a pcicenlage 
of llu- original caihon. Ibis dust may he partially canied away by the gas; however, il might 
eventually begin to plug the gasilier. and so it must he lemovcd by shaking or agitation. Both 
Hie Imheit gasifiers and the sliatilied concept have a piovision for shaking the grate; when 
they me used (<> power vehicles, they are automatically shaken by Ihe vehicle's motion. 

An important issue in the design of the stratified, downdraft gasilier is Ihe prevention 
ol fuel bridging and channeling. High-grade biomass fuels such as wood blocks or chips will 
llow down through the gasilier under the iiilhiencc of gravity, and downdraft air flow. 
I lowever. otliei lucls (such as shiedded wood, sawdust, and hark) can form a bridge that will 
prevent umlinuotis I low- and cause very high tempeialuies. Obviously, il is desirable u> use 
these widely available biomass residues. Bridging can l>e prevented by stirring, shaking, or by 
agitating Ihe grate or by having il agitated by the vehicles movement. For prolonged idling, 
a hand operated shakei has been included in the design. 

A pmlntype design of the sliatilied. downdraft gasilier design has been developed. 'Hie 
detailed but simple design is described and illustrated in Sect. 2; however, il has not been 
widely tested at ibis lime. The leader is urged to use his ingenuity and initiative in con- 
structing his own wood gas generator. /Vs long as the principle of aii lightness in Ihe 
combustion regions, in Ihe connecting piping, and in the tiller units is followed. Ihe form, 
shape, and method of assembly is not important. 

2. BUILDING YOUR OWN WOOD GAS GF.NLRATOK 

The following fabrication instructions, parts lists, and illustrations describe the prototype 
gasrlie. unit shown schematically in Fig. 1-3. These instructions are simple and easy lo follow. 
I lie dimensions in the billowing plans are given in inches rather than in millimeters to make 
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l r iR I I. W«**f kv Kcncouw unil in oftcialion doiiiif. (kid tailing. 

construction easier lor those who might In- unfamiliar with the metric system aiul to allow 
the builder to take advantage of available, alternate construction materials. It will be obvious 
to the experienced engineer, mechanic, or buiklor that most of the dimensions (lor example, 
plate thicknesses and cleanout diameters) are not critical to the acceptable performance of 
the finished gasifier unit. 

The prototype gasiller unit described in the following text was actually constructed and 
field tested on a gasoline-engine farm tractor (a 55 hp, John Deere 1010 Special); see fig. 2- 
|. The unit operated very well, and on par with the European, World War II designs, but 
it has not bad the lest of time nor the millions of operating hours like the older Imbcrl 
design. This new stratified design was develop'd for the construction of simple, inexpensive 
emergency wood gas generator units. The piototype design below should be considered to 
be the absolute minimum in regard to materials, piping and filter arrangement, and 
carburetor system connections. 

The gasifier unit, as described below, is designed to maintain proper cooling, even at 
moderate vehicle speeds. If this unit is to l>e used on stationary engines or on slow-moving 
vehicles, a gas cooler and a secondary filler must be placed in the piping system between the 
generator unit and the carburetor. The ideal temperature for the wood gas at the inlet to 
the carburetor manifold would be 70 f, with acceptable peaks of 140 hr 160i\ for every 10 
degrees above 70T : , an estimated \% horsepower is lost. C ooler gas has higher density and, 
therefore, contains more combustible components per unil volume. 

The millions of wood gasifiers built during World War II proved that shape, form, and 
construction material had little or no effect on the performance of the unit. Judicious 
substitution or the use of scavenged parts is. therefore, quite acceptable. What is important 
is that: 


I. the fire lube dimensions (inside diameter and length) must be concclly selected to 
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match i he ruled horsepower of particular engine which is to he fueled. 


2. nirlighliicss of the gas generator unit and all connecting piping must In: maintained at 
all limes, and 


3. unnecessary fliclion should In* eliminaled in all ol the air and gas passages by avoiding 
sharp bends in the piping and by using piping si/es which are not too small. 

SU-ly | m 




CASH lilt Mill 



, rmu UNHAND 

COOI ISO UNI I CANICURI TOR COfMtC I IONS 


I if.. 12 Schematic (he World Wax II. Inbcil gasifier. 


2.1. HUI1.U1NG 1 1 II* GAS GKNI-KATOk UNIT ANU Till* I'Ulil. IIOITlik 


figure 2 shows an exploded view or the gas gcncialoi tmil and the fuel hopper; the 
list of mnlciials is given in Table 2-1 (all liguies and tables mentioned in Seel. 2 are 
presented at die end of Seel. 2). Only the dimensions of the file lube (Ilem 1A) must be 
leasonablv dose; ail other dimensions and maleiials can be substituted as long as complete 
nil tightness is maintained. In the following instructions, all ilem numhcis refer both to Tig. 
2-2 and to Table 2-1. 


’Hie piototvpe unit dcsciibcd in this ie|K»il was constructed for use with a 35-bp 
gasoline engine, the unit has a fire tube diameter or 6 in. (as determined from Table 2-2). 
A gas generator unit containing a lire tube up to 9-in. diameter (i.c.. a gasifier unit for 
fueling engines up to about 65 lip) can l>c constructed from the following instructions. If 
voui engine icipiiies a lire tube diameter of 10 in. or more, use a 55-gal drum for llie gas 
unit and another 55 gal drum h*r the fuel hopper. 

The following lahiication procedure is very general and can be applied to the 
construction ol gas generaloi units of any size; however, the specific dimensions which are 
given in the parts list and in the instructions below are for this particular prototype unit. All 
accompanying photographs were taken during the actual assembly of the prototype unit. 


I lie fnbi imtion pioccduic is as lolkiws: 
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CAI'IMH 101? COHNrCIIONS » H HR Mil CASH II R UNI I 

rip. I V Silk-malic view ol «!»:• Miaul'*’*!. Ui»*tnhafl i-a-.ilirr. 


I. I J.sing i hi- displacement or Iioi5C|m>\vl*i rating of (lie engine lo he fueled hy ihe gasifier 
tmil. determine lire dimensions (inside diameter ami length) of the lire luhc (Item l/\) 
horn 'I aide 2-2. Imbricate a cylindrical tube or cut a length of correctly sized pipe to 
match the dimensions liom Table 2-2. (I or the prototy|>e gasifier unit illustrated in this 
rc)Niit. a (> in.diam lirotubc was used; its length was 19 in.) 

.!. lire circular lop plate (Item 2A) should Ire cut to a diameter equal to the outside 
diameter ol the gasiliei housing drum (Item 3 A) at its top. A circular hole should then 
he cut in the center of the lop plate; the diameter of this hole must be equal lo the 
oulside diameter of the file tube, lire lire lube (Item 1A) should then be welded at 
a light angle lo the top plate (Hern 2A) as shown in I ; ig. 2-3. 

3. Ihe giale (Item <IA) should be made from a stainless steel mixing bowl or colander. 
Approximately 125 holes with diameters of 1/2 in. should be drilled in the bottom and 
up the sides of the mixing bowl: see big. 2-4. A U-bolt (Item 5A) should be welded 
lioi i/ontallv to the side of the grate. 2 in. from its bottom. This U-bolt will be 
inlei l< irked with the shaker mechanism (Item I2A) in a lalei step. 

I. the support chains (Item (>A) are to he attached to the grate in three evenly spaced 
holes drilled under the- lip of the mixing howl or colander; see big. 2-5. These chains 
are to he connected lo the top plate (Item 2A) with eyebolts (Item 7A). as shown in 
big. 2 Ik Each eyelmll should have two nuts, one on each side of the top plate, so that 
ihe eyebolts can he adjusted to the proper length. When assembled, ihe bottom ol the 
lirctuhc should be 1.25 in. above tire bottom of the mixing bowl. 
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5. A hole ct|ii;il to l lie outside diameter of the ash cleanout jh>iI (Item 8A) should be cut 
into the side of the gasifier housing drum (Item 3A); the bottom edge of this hole 
should he about 1/2 in. from the Ixitfom of the drum. Because of the thin wall 
thickness of oil drums and garbage cans, welding is not recommended; brazing such 
parts to the drums or cans will ensure both strength and aii lightness (see Fig. 2-7). 

(>. Two holes, equal to the outside diameters of the ignition ports (Item IOA), are to be 
cut with their centers at a distance from the lop nl the housing drum (Item 3A) equal 
to the lirelulH* length less 7 in. (19 in. less 7 in. equals 12 in. for this prototype unit); 
the holes should he placed opposite each other as shown in Fig. 2-2. The ignition ports 
should be attached to the wall of the housing drum by brazing. 

7. When the ash cleanout poll (Item 8 A) and the ignition ports (Item IOA) have been 
attached to the wall of the gasifier housing drum (Item 3A). they should then be closed 
with pipe caps, Items 9A and 1 1 A respectively. The threads of the pipe caps should 
be first coaled with high temperature silicone (Item 2/A) to ensure ait lightness. An 
optional steel crossbar welded to the pipe cap will reduce the effort required to open 
these caps later. 

8. The shaker assembly (Item I2A) is shown in 1 ig. 2-8. The 1/2-in. pipe (Item IAA) 
should be brazed into the side of the housing drum (Item 3A). 1.5 inches from the 
bottom of the drum; the length of this pipe which protrudes into the diuiii must be 
chosen so that the upright bar (Item 2AA) is in line with the U-boll (Item 5A) on the 
grate. Likewise, the length of the upright bar must be selected so as to connect into 
the U-boll. 

9. Weld the upright bar (Item 2AA) to the head of the boll (Item 3AA). I he threaded 
end ol the boll should be ground down or llatlcned on one side, as shown in Fig. 2- 
9, to positively interlock with a slot to be drilled and filed in the handle (Item 4AA). 

The handle can be formed or In nt into any desired or convenient shape. 

10. A hole should be drilled in the pipe cap (Item 7AA) so that there is a close fit 
between this hole and the boll (Item 3AA). The close fit will help to ensure 
aii lightness. 

1 1. Before assembling the shaker, as shown in I'ig. 2 8, coal the boh (Item 3AA) with a 
small amount of gi case. Before inserting the bolt, till the pi|*e (Item IAA) with high 
temperature silicone (Item 27A) to ensure aii tightness, l ighten the mils (Item 6AA) 
so that the position of the handle (Item 4AA) is maintained by Fiction, yet is capable 
of being turned anil agitated during cleanout or stationary opeialion. 

12. Fabricate the .supports (Item 13A) for the gasifier unit housing drum (Item 3 A) out 
of rectangular, iron bar stin k. The shape and height of the support flanges must be 
determined by the frame of the vehicle to which the gasiller is to be mounted. The 
supports can either be bolted to the bottom and side with the 1/4 in. bolls (Item I4A) 
or can be brazed directly to the drum; sec big. 2-10. Remember to seal all boll holes 
for air tightness. 


13. Completely cover the Imitom of the housing drum (Item 3A) with 1/2 in. of hydraulic 
cement (Item 28A). Hie cement should also be applied to the inside of the drum for 
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:iIkmiI 5 in. up I lie inside walk near llic liottom. All edges slum Id be rounded for easy 
sir. 1 1 removal. 


I he luel hopper (lleni I5A) is to lie made Irum a second container with its bottom 
up as shown in big. 2-11. Kemnve the bottom, leaving a I /•! in. lip mound the circuit!* 
I'd ci ice. 


15. A gaiden hose (Item I7A) should be cut to a length equal to the circumference of the 
luel Itoppei (llem 15A) and should then be slit along its entire length, ll should be 
placed over the edge of the fuel hopper from which the bottom was removed. This will 
prevent injury to the opeiaior when adding wood fuel let the unit. To insure close lit 
ol the gaibage can lid (Item l(»A). a piece of weather snipping (Item ISA) should he 
attached under the lid wlicic it makes contact with the fuel hopper. 

lb. t in loin Mippnii bars (Item I9A) to lengths 2.5 in. longer than the height of the fuel 
hoppei (llem 1 5 A). Drill a 3/K-in. hole in each end of all four support bars; these 
holes should be ccnlcicd 3/4 in. fiom the ends. Bend 2 in. of each end of these 
suppoit bais over at a light angle, then, mount them evenly spaced mound the fuel 
hoppei (Item I5A) with I Alin, holts (Item 20A). One of the bends on each support 
bar should be as close to the lower edge of the fuel hopper as possible. 

17. till lour metal triangular standoffs (llem 2IA) and braze, weld, oi rivet them Hat 
against the edge of the garbage can lid (Item I6A) as shown in I ig. 2-12; they must 
he aligned with the four MipjKul bars (Item 19A) attached to the fuel hopper. During 
operation, the gmhage can lid must have a minimum 3/4-in. opening For air passage; 
the slmidolls should piovidc this clearance when they arc engaged into the holes in 
the top edges of the suppoit bars (Item I’M); see big. 2-13. 

IS. Two eye hooks (Item 2M) should he attached to opjHisile sides of the garbage can 
lid (Item I6A). Two screen door springs (llem 23A) should he attached to the garbage 
can handler, and used under tension to keep the top lid (llem I6A) either open oi 
closed. 


19. Cut the oil dr urn lock ring (Item 24A) to the exact circumference of the lop plate 
(Item 2A) so that it will lit snugly mound the gasilier unit housing drum (Item 3A). 

2D. Cut lour 2 by 2 by 1/4-in. labs (llem 25A); then, braze these labs to the lock ring 
(Item 24 A), evenly spaced and in alignment with the suppoit bars (Item I9A) on the 
fuel hopper. Drill a 3/8-in. hole in each tab to align with the holes in the fuel hopper 
suppoit liars (Item 19A). Tlie lock ring is shown in lag. 2-14. 

21. The connecting pipe (Item 29A) between the gasilier unit and the filler unit should 
be attached to the gasifier housing drum (Item 3A) at a point 6 in. below lire top of 
the drum. This pipe must he a minimum of 2-in. in diameter and should be al least 6 
1 1 lung for cooling purposes. At least one of the ends of this pipe must be removable 
lor cleaning and maintenance. On ibis prototype unit, an airtight electrical conduit 
connector was used; tin's connection is visible in big. 2-1. Many similar plumbing devices 
are available and can be used if they arc suitable for o|>eralion al 400* I 7 and above. 
The pipe can also be welded nr brazed directly to tire housing drum. 

When assembling the gasifier unit, lire upright bar (Item 2AA) on the shakei assembly 
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must be placed inside I lie U-bolt (Iicm 5A) on die grate. 


23. The lock ling will then clamp the gasifier unit housing drum (Item 3A) and the top 
[date (Item 2 A) together. The fuel hopper suppoit bars (Item I9A) must be attached 
to the tabs (Item 25A) on the lock ring with holts (Item 26A). High temperature 
silicone (Item 27 A) should lx: applied to all edges to make an aii light connection. The 
lock ring connections are shown in the lower poilion of Fig. 2- FT 

2.2 funding mi*: primary filter unit 


Figures 2-15 and 2- 1 <* show expkxlcd views of the primary filter unit; the list of 
materials is given in Tabic 2-3 (all figures and tables mentioned in Sect. 2 arc presented at 
the end of Sect. 2). In the following instructions, all item numbers refer to either Fig. 2-15 
or 2-16 and to Fable 2-3. 


The piololype primary filter unit was made from a 5-gal paint can. That si/e seems to 
be sufficient for gasifiers with file tubes up to 10 in. in diameter. If a lire tube diameter of 
more than 10 in. is recpiired. then a 20-gal garbage can or a 30 gal oil drum should be used. 
The filter unit could lx- fabricated in any shape or form as long as air lightness and 
unobstructed llow of gas are provided. If a 5 gal container is used, it must be clean and lice 
of any chemical residue. I lie top edge must lx: straight and without any indentations. If an 
alternate conlninct can be found oi fabricated, a larger diameter will permit longer o|>cration 
between cleanings. 

I he piping (Item 29A in Figs. 2-2 and 2 15) which connects the gas generator unit to 
the primary filler should be considered to be a necessary part of the cooling system and 
should never have an inside diameter less than 2 in. A llexible automotive exhaust pipe was 
used on the prototype filler unit described lx:low; it was shafted into a semicircular arc so 
that increased length would achieve a greater cooling cllcct. 

The fabrication procedure for the filter unit follows: 


A hole equal to the outside diameter <>1 the diain tube (Item I >1$ in l ig. 2-15) should 

be cut info the side of lire filler container (Item IB); the bottom edge of this hole 

should be about 1/2 in. from the inside bottom of the container. 


2. The drain lube (Item 131$) should lx: inserted into the previously cut hole in the filler 
container and should be positioned so that its nonlhrcadcd end is near the center of 
the container and is about 1/2 in. off the Irottom. Once this position lias been ensured, 
braze (do not wold) the drain pipe into the side of the tiller container. Close the 
threaded, exterior end of the drain pipe with the pipe cap (Item MU). 

3. Coal the bottom of the filter container (Item 11$) with a 1/2-in. layer of hydraulic 
cement (Item 28A). taking care not to plug or obstruct the end of the drain tube (Item 
131$) with cement (i.c\, fill the drain tube with a paper, styrofoam, or other easily 
removable, hut rigid material). The cement should also he applied for about 1.5 in. up 

the inside walls of the container near its bottom. Round tire edges slightly; the cement 
is to provide a pathway for any liquid condensate to drain out through the drain tube. 

I he cement must he allowed to harden lx- fore proceeding with the fabrication steps 
below. Remove the filler material fiom the drain lube when the cement has hardened. 


'I- A circular bottom plate (Item 21$) should lx- cut to a diameter 1/2 in. smaller than the 
inside diameter of the filter container (Item 1 1$). 'I his will allow for heal expansion and 
easy removal for cleaning. This bottom plate should lx- drilled with as many 3/4-in. 
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holes as are practical lor I lie size of the plate. Three evenly spaced 3/8-in. holes should 
also he drilled around the edge of lire Kit tom plalc for lire spacer bolls ( Item 38). 

5. big. 2 16 shows the detail of using three bolls (Item 3U) as spacers for the bottom 
plate (Item 211). The length of the Kills should Ik* adjusted to provide a clearance of 
about 2-in. between the layer of cement in the Ixrltom of the container (Item 1 13) and 
the bottom plate (Item 211). 

6. A i octangular divider plate (Item 18) should Ik* cut to a width l/l in. less than the 
inside diameter of the lilter container (Item 18) and to a height 2.5 in. less than the 
inside height of the container. This divider plalc should then be welded at a tight angle 
to the centerline o! the bottom plalc (Item 28) as shown in big. 2-17. 

7. Cut a piece of high lem|K*rature hydraulic hose (Item 58) to a length equal to the 
ciicumfeiencc of the lilter container. It should Ik* slit along its entire length and then 
placed ovei the top edge of the lilter containei (Item 18) to ensure ait tightness. 

8. A ciiculai lid (Item hit) should Ik* cut equal to the outside diameter of the lilter 
container (Item 18). I luce holes should be cut into this lid lot the exhaust pipe (Item 
29A) (torn the gsisilier unit, the blower (Item 78). and the lilter exhaust pipe (Item 
11)8) to the engine manifold. Note the arrangement of these holes: the pipe (Item 
29A) I mm the gasiliei unit must cnlci the lid on one side of the divider plate (Item 
•18); the hlowei (Item 78) and the lilter exhaust pipe (Item 108) lt» the engine 
manifold must he located on the other side of the divider plate. This arrangement can 
be seen in I ig. 2-18. 


I he connecting pipe (Item 29A) Klwccn the gasiliei unit and the filler unit should 
be attached to the lid (Item 58) of the filler container. At least one of the ends of the 
connecting pipe (Item 29 A) must be temovable for cleaning and maintenance. On this 
prototype unit, an airtight electiical conduit connector was used. Many similar plumbing 
devices ate available and can be used if they are suitable for o|>eintion at -100 • I* and 
above. The pipe can also lie welded oi brazed directly to the lid. 


It). Attach the hlowei (Item 78) to the lilter container lid (Item 68). On the prototype 
gasiliei illustrated in this repoit. a heater blower liom a Volkswagen automobile was 
used. Connections lor a vertical extension tulK* (item 88) will have to be fabricated 
as shown in I ig. 2 IT A closing cap (Item 98) is icqiiircd for the blower exhaust tube. 
A plumbing cap of steel or plastic with a close lit can be used or fabricated to lit. The 
vertical extension and the closing cap are visible in big. 2-1. 

II. lire gas outlet (Item 108) to the carbureting unit on the engine should be 1.25 in. 
minimum diameter. In fabricating this connection, all abrupt bends should be avoided 
to ensure free How of gas. Using plumbing clKnvs is one solution. The gas outlet (Item 
108) can cither Ik* welded or brazed to the lid (Item 68) of the filter container or an 
airtight, electiical conduit connector can be used. 


12. Latching devices (Item 1 18) should be welded or brazed to the lid (see big. 2-20) and 
to the sides (see big. 2 21) of the filler container. An air-tight connection between the 
lid and the filler container must be maintained. 


I T but two lengths of high-lcmpcraluie hydraulic hose (Item 128) equal to the height of 
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ihc divider plate (Hem -IB); cm ;i lliird Icuglli of hose ct|u;il lo llic widlh ('I the divider 
plate. Slit each hose along its entire length. Place the lirsl two hoses on each side of 
the divider plate, and place the third hose along the lop edge of the divider plate as 
shown in Pig. 2-17. 

I I. Insert the divider plate (Item -IB) into the filler container (Item IB), making sure that 
the hoses (Item I2B) create an aii tight seal along all sides. By changing the length of 
the spacer holts (Item 3B). adjust the height of the divider plate so that it is cxactly 
llu.sh with the lop of the filter container. Make sure that the lid (Item 5B) will seat 
Hally and lightly against the lop edge of the divider plate. 


hill the Idler container (Item IB) on Ih»iIi sides of the divider plate with wood chips, 
(he same kind as would he used lor fuel in the gasifier unit. Alter carefully packing 
and leveling these wood chips, place the lid (Item <»B) on the filler container, and close 
the latches tightly. 


2.3. BUILDING Till- CARBURI-TINCJ UNIT WHII Till- AIR AND TIIROITI.L 
CONTROLS 


figures 2 22 an 12-23 sliow exploded views of the carbureting unit; the list of materials 
is given in Table 2 *1 (all figures and tables mentioned in Sect. 2 are presented at the end 
of Sect. 2). In the following instructions, all item numlnirs refer both lo l igs. 2-22 and 2- 
23 and to Table 2 I The following is a simple and easy way to assemble a carburetor to 
achieve both air mixture and throttle control. It can be mounted to either updraft or 
downdraft manifolds by simply turning the unit over. Most of the fabrication procedure below 
is devoted lo the assembly of two butterfly valves: one lor the throttle valve and one for the 
air mixture valve. The remainder of the carburetor unit can be assembled from ordinary, 
threaded plumbing parts. 

I he inside diameter of the piping used in the carburetor unit must be related lo the 
si/c of the engine and should never be smaller than the intake opening on the engine 
manifold. II in doubt on the inside diameter for the pipe and or hose sizes, always go with 
a larger diameter. ’Ibis will reduce friction kisses and will give longer operating hours 
between cleanings. 

When the wood gas leaves the filler unit it should normally be Irclow IM F. About 2 
It from the filter container, an automotive water hose can he connected to the pipe on the 
carbureting unit. Ibis rubber hose will keep engine vibration front creating air leaks in the 

tiller unit or in the connecting piping. The hose must be a fairly new item; such hoses have 
a steel spring inside lo keep them from collapsing when negative pressure is applied, flic 
spring will soon rust if it lias lirst been subjected to water and then to (lie hot wood gas 
enriched with hydrogen. 

I he fabuValion procedure for the assembly of two butterfly valves follows: 

I. I he manifold adapter (Item 1C in fig. 2-22) must be filled with bolls and/or holes for 
mounting onto the engine's existing intake manifold. Because gasoline engines are 
produced with so many different (>|>cs of intake manifolds, ingenuity and common 
sense must be used to modify the manifold adapter (Item 1C) for each different engine 
to be operated on wood gas. A gasket (Item 7( ) should be cut to match the shape of 
(he engine inlake filling. 


2. The butter tly valve (Item 3C) is shown in figs. 2-24 and 2-25; two such valves arc 
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required. A 3,8 in. hole si uni Id be drilled 111 rough the diameter of each valve body 
(Item ICX*) at the midpoint or its length. 

3. I he valve plate (Item 2CC) must be oval in shape with the dimensions given in Table 
2-4. An oval valve plate must l*e used so that, in the closed jxisition, the valve will be 
about l<> oil centei. This will ensuie that the valve will come to a complete slop in 
the closed position. 

4. I he edges ol the valve plate (Item 2CC). around the longer diameter of the oval, 
should be leveled to piovide a (Hisitive. airtight closure. Two evenly spaced, 1/4-in. 
holes should be drilled along the shoiler diameter of the oval plate. 

3. I he valve suppoil tod (Item 3CC) should be filed or ground flat on one side as shown 
in big. 2 24; the Hal area must begin 1/4 in. from one end and must continue for a 
distance equal to the inside diameter of the valve Innly (Item ICC). 

6. Two 3/16 in. holes should be drilled into the Hat area of the valve support rod (Item 
U V); these holes must align with the holes in the valve plate (Item 2CC). They must 
also be tapped (with threads) to accept the valve plate screws (Item 4CC). 

7. I he butter lly valve (Item 3C) should be assembled by lirst placing the valve support 
rod (Item 3CC) through the hole in the valve body (Item ICC). The valve plate (Item 
2CC) should be dropped into one end ol the valve ImkIv and then inserted into the Hat 
area ol the valve suppoil rod. I he two sc lews (Item 4CC) should be used to attach 
the valve plate to the suppoil rod. Check to sec that the assembled valve plate rotates 
freely and seats completely in the closed |xisilion. 

8. A nut (Item 6CV) should l>c welded Hat against one side of the throttle arm (Item 
5CC) near its end. A 1/8-in. hole should be drilled into the side of the nut and must 
he threaded to accept the set screw (Item 7CC). At least one hole should be drilled 
into the throttle arm lor attachment ol the engine throttle control or air control 
linkages. 

9. Place the nut (Item 6CQ on the throttle arm over the end of the valve support rod 
(Item 3C< ') and use the set screw (Item 7CQ to secure tire assembly, l ire throttle arm 

can he placed in any convenient orientation. Assembled butter lly valves are shown in 
Fig. 2-26. 

10. l ire remaining parts of the carburetor assembly should be screwed together as shown 
in I'ig. 2-27. Pipe thread compound should l»e used to make airtight connections. I he 
assembled carburetor unit should be attached to the engine s intake manifold as shown 
in Fig. 2-28 

1 1. This prototype gasifier was designed to operate if gasoline were unavailable; but, il dual 
operation on wood and gasoline is desired, the elbow (Item 2C) could be replaced with 
a Ice, allowing a gasoline carburetor to also be mounted. 

12. I'lie arm on the butterfly valve (Item 3C) which is closest to tire elbow (Item 2C) is 
to be connected to the foot- (or. on tractors, hand ) operated accelerator. The other 
bullcrlly valve is to be used as the air mixture control valve and can be operated with 
a manual choke cable. If the engine lias an automatic choking device, then a hand- 
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Mg. 2-1. I he pioloty|>c wood gas gcncralor unit mounted onto a tractor. 


operated choke cable should be installed. Both butterfly valves and their connecting 
control linkages must operate smoothly with the ability to adjust the valve yet keep it 
stationary in the selected position during operation. The linkages must close the valves 
airtight when the engine is off. 


13. The air inlet (Item 6C) should l>c connected by an extension hose or pipe, either iron 
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or plastic, to the existing engine’s air filler in order to prevent road dust or agricultural 
residue from entering the engine. 


H. Hie wood gas inlet (Item 5C) is to he connected to the outlet piping (Item I OB as 
shown in Fig. 2-15) from the wcxxl gas filler unit. Part of this connection should he 
a high-temperature ruhher or neoprene hose to ahsorh engine vibration. 


Hj’ .* 2. Hxplodcd, schrmnlic diagram the wood gas generator unit and the fuel 
hopper. 


lif 2 * Ibc fee l^-r x-l c.<-l » **•!'. 
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Fig. 2-5. Chains attached to the lip of the stainless 


mixing bowL 
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2-9. Paris for lire shaker assembly. Note the flattened jK>ition of the bolt (at 
extreme left) which positively locks into the handle (third from tight). At the extreme right 
is a "poker bar" which engages into the hole in the top of the handle to operate the shaker 
mechanism; the shaker handle will get very hot during normal gasifier operation. 


Mg. 2-10. The support frame can be brazed or boiled to the 
All bolls should be sealed air light. 


I he gasifier unit 




- ,<ii kti* 
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l ip.. 2-14. I i>cl rinp. and welded lata. Abo pictured inside the luck ring (#1): the ash 
cleanout cover cap (•’2). and the ignition cover cap (**). 






Fiji- 2 - 18 . Circular lid (tl) for the fitter uniL Note the arrangement of the holes; 
divider plate would roughly run from 10 o'clock position to 4 o’clock position (assuming 12 
o'clock is taken to be at the rear of the photograph). Also shown are the conduit connectors 
{#2 and #?') and accompanying nuts (^4 and *5) for inside the lid. 
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Fig- 2-20. Assembled mul installed blower (//I), extension assembly (//A), and conduit 
connectors lor gas inlet (HI) and outlet (#3) on lid of lilter unit. Note book attachments 
at edge of lid for latches. 



Mg. 2-19 Blower (#1) with exhaust extension assembly. Note adapter coupling (#2), 
pipe nipple (#.»). and elbow (#-J) foe vcitical exhaust pipe. 
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Fig. 2-22. Exploded, schematic diagram of the carbureting unit and control valves. 





Fig. 2-24. Pails required for 



Mg. 2-26. Assembled butler fly valves. 
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Tabic 2 I. List of materials lor the gasilicr unit and the wtxxl fuel ho|)|>er 


Item 

(>iiniitilv 

Description 

IA 

1 

Metal pipe. lube, or other, open-ended metal cylinder; diameter and 
length Iioiii Table 2-2; inininuini wall thickness of 1/4 in. 

2 A 

1 

( irculnr metal plate w illi thickness of 1/8 in.; diameter equal to 
outside diameter of Item IA. 

3 A 

1 

30-gal metal oil drum or metal container with approximate dimensions 
of IS in. (diametei) by 29 in. (height); container must have a bottom. 

4A 

1 

It) quart stainless steel mixing bowl, colander, or other stainless steel 
howl with approximately 14 in. diameter and 6-in. depth. 

5 A 

1 

2-in. metal U-bolt. 

6A 

1 

3/1 b in. metal chain with 1 in. links; 7 ft total length. 

7 A 


1/4 in. cyclxills. 3 in. length with two nuts for each eyebolt. 

KA 

1 

4 in. metal pi|»c nipple. 

VA 

1 

Metal pipe cap lor Item KA. 

l()A 

2 

3-in. metal pipe nipple. 

1 IA 

2 

Metal pipe cap for Item 1UA. 

I2A 


Shaker assembly; see big. 2-8. 

1 A A 

1 

Metal l/2-in. pipe; 6 in. length. 

2AA 

1 

Iron bar stock; squaio or round, 1/2 in.; 6 in. length. 

3AA 

1 

l/2-in. bolt; K in. long. 

4AA 

1 

Iron bar stock; rectangular. 1/4 by 1 in.; 10 in. length. 

5AA 

1 

1/2 in. Hat washer. 

<>AA 

2 

1/2-in. nuts. 

7AA 

1 

Metal pi|9C cap or bushing for Item 1AA. 

13 A 

1 

Iron bar stock; rectangular. 1/4 by 2 in.; 10 ft length. 

HA 

25 

1/4-in. bolts; 3/4 in. length; with nuts. 

I5A 

1 

20 -gal metal garbage can or metal container with approximate 
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2 1 A 4 

22A 2 

23 A 2 
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25A *1 

26A ‘I 

27 A I 
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dimensions of 18 in. (lop diameter) by 2-1 in. (height); bottom is not 
required. 

Lid for 20-gal garbage can. 

Garden hose; 1/2 to 5/8 in. diameter; length equal to circumference 
of Item 1 5 A. 

Loam weather stripping with adhesive backing; 1/4 by I in.; length 
equal to circumference of Item 15A. 

Iron bar stock; rectangular. 1/4 by 2 in.; 10 ft length. 

l/l-in. bolts; 3/4 in. length; with nuts. 

Metal triangles; 2 by 2.5 in.. I/S to 1/4 in. thick. 

Metal eye hook. 

Screen door spring. 14 in. length. 

Lock ting for 30 gal (or larger) oil drum. 

Metal squares; 2 by 2 in.. 1/4 in. thick. 

3,‘8-in. bolts; 3 in. length. 

Tube of high lem|>oralurc silicone or liquid high temperature gasket 
material. 


2SA I 60 lb. sack of hydraulic or other waterproof cement (such as SEC- 

PLUG (t m). which is manufactured by the Atlas Chemical Company, 
Miami, I*L|. 


29A I 2-in. pipe, electrical conduit. Ilcxihlc automobile exhaust pipe, or 

other metal tubing; 6 ft minimum length. Pipe must be able to 
withstand temperatures of 400T\ 


Table 2-2. Hie lul>c dimensions 


Inside diameter 
(inches) 

Minimum 

length 

(inches) 

Engine |>owcr 
(hoi sc power) 

Typical engine 
displacement 
(cubic inches) 

T 

16 

5 

10 

4* 

16 

15 

30 

6 

16 

30 

60 

7 

18 

40 

80 
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8 

20 

50 

1(M) 

9 

22 

65 

130 

It) 

24 

80 

160 

II 

26 

UK) 

2(H) 

12 

28 

120 

240 

13 

30 

140 

280 

14 

32 

160 

320 


“A lire lube with an inside diameter of less than 6 in. would 
ciealc budging problems with wood chips and blocks. If the engine 
is rated at or below 15 horsepower, use a 6-in. minimum fire tube 
diameter and create a throat restriction in the bottom of the tube 
corresponding to the diameter entered in the above table. 


l r or engines with displacement rated in liters, the 
conversion factor is I liter = 01.02 cubic inches. 

I he horsc|K)wcr listed above is the SA \i net brake 
horsepower as measured at the rear of the transmission with 
standard accessories operating. Since the figures vary when a 
given engine is installed and used for different purposes, such 
figures arc representative rather than exact. The above 
horsepower ratings arc given at the engine’s highest operating 
speed. 


Table 2-3. Ust of materials for the primary filter unit 


Item Quantity 


Description 


111 


5-gal metal can or other metal container with minimum dimensions 
of 1 1.5-in. diameter and 13 in. tall. 


211 


< 'irculor metal plate; diameter equal to 1/2 in. smaller than inside 
diameter of Item III; thickness of 1/8 in. 


311 

411 


511 


3 3/8-in. bolts; 3 in. length with two nuts for each bolt. 

I Rectangular metal plate; width equal to l/l in. smaller than inside 

diameter of Item 111; height equal to 2.5 in. smaller than internal 
height of Item IB; 1/8 in. thick. 

I High-tcmpcralurc hose, 3/8 to 5/8 in. diameter; length equal to 

circumference of Item IB. 


611 


Circular metal plate; diameter equal to outside diameter of Item IB; 
thickness of 1/8 in. 
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7B I 12-voll blower (automotive healer lype); case ami Ian must be all 

metal. 

1 Metal extension pi|>e for blower outlet, including elbows and 

connections for vertical orientation; 1 ft. minimum length. 

I Cap for Item SB; plastic is acceptable. 

1 1.25-in. metal pipe, electrical conduit, automotive exhaust pipe, or 

other metal tubing; 2 It minimum length. 

3 Metal latch for securely connecting Items IB and 613 together. Such 

devices as suitcase or luggage catches, hail-type latches, window sash 
catches (with strike), or wing-nut latches arc acceptable. 

I I ligh-tempcruture Ihmc, 3/K to 5/8 in. diameter; length equal to three 

times the height of Item IB. 

I Metal l/2-in. pipe, threaded on one end; 8 in. length. 

I Metal pipe cap for llein 1311. 

Table 2 '1. list of materials for the carbureting unit 
Item Quantity Description 

1C I 1.25-in. closet flange. 

2C I 1.25-in. male-to-female 45* pi|>c cllx>w. 

3C Buttetlly valve; see Fig. 2-23. 

ICC! 2 1.25-in. pipe nipple or threaded length of pipe, 3-in. length. 

2CC 2 Oval metal plate; 1/16 in. thick; short dimension equal to inside 

diameter of Item ICC; long dimension equal to 1.02 times the short 
dimension. 

3CC 2 3/8-in. diameter rod; 2.5 in. length. 

4CC 4 3/16-in. screws; 3/16 in. length. 

5CC 2 Flat bar stock; rectangular, 1/2 by 3 in.; 1/8 in. thick. 

6CC I 7/16-in. nut. 

7CC 1 1/8 in. set screw. 


813 

9B 

1013 

I IB 

12B 

I3B 
I ‘IB 


AC 


I 


1 .25-in. lee with all female threads. 
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5C I 

6C I 

7C I 

8C I 


2508 

1.25-in. pipe nipple or threaded length of pijje, 3 in. length. 

1.25-in. pi|>c or hose. 

Gasket material; sized to cover Item 1C. 

Tube of |>i|)c com|x>und or Tcllon tape for scaling threaded 
assemblies. 


3. OPERATING AND MAIN PAINING YOUR WOOD GAS GENERATOR 

3.1 USING WOOD AS A FUEL 

Because .wood was used extensively as generator fuel during World War II, and since 
it is plentiful in most parts of the populated United Stales, it merits particular attention for 
use as an emergency source of energy. When used in gas generators, about 20 lb of wood 
have the energy equivalence of one gallon of gasoline. 

Wood consists of carbon, oxygen, hydrogen, anti a small amount of nitrogen. As a gas 
generator fuel, wood has several advantages, 'lire ash content is quite low, only 0.5 to 2 % 
(by weight), depending on the species and upon the presence of bark. Wood is free of 
sulphur, a contaminant that easily forms sulfuric acid which can cause corrosion damage to 
both the engine and the gas generator. Wood is easily igniled-a definite virtue for the 
operation of any gas generator unit. 

The main disadvantages for wood as a fuel arc its bulkiness and its moisture content. 
As it is a relatively light material, one cubic yard oi wood produces only 500 to 600 lb of gas 
generator fuel. Moisture content is notoriously high in wood fuels, and it must he brought 
below 20% (by weight) before it can l»e used in a gas generator unit. By weight, the 

moisture in green wt ms from 25 to 60%, in air dried wood from 12 to 15%, and in 
kiln-dried wotxl about 8%. Moisture content can be measured quite easily by carefully 
weighing a specimen of the wood, placing it in an oven at 220* I- for thirty minutes, 
reweighing the specimen, and reheating it until its weight decreases to a constant value. The 
original moisture content is equivalent to the weight lost. 

I he prototype unit in this manual (with an 6-in. diam (iiclulte) operated well on both 

wo.hI chips (minimum size: V4 by 3/4 by I I in.) and blocks (up to 2-in. cubes); see Fig. 3- 
I (all figures and tables mentioned in Sect. 3 are picscntcd at the end of Sect. 3). Larger 
sizes could be used, if the firctubc diameter is increased to prevent bridging of the individual 
pieces of wood; of course, a throat restriction would then have to be added to the bottom 

of the firetube so as to satisfy the dimensions in Table 2-2 in Sect. 2. 

3.2 SPECIAL CONS! DERATIONS AND ENGINE MODIFICATIONS 

To start the lire in the gasifier, the blower must be used to create a suction ail How 
through the wood in the hopper and downward in Ihe firclulx.*. II an especially high horse- 
power engine is to be fueled by the gasifier unit, then it might he necessary to install two 
such blowers and run them simultaneously during start-up. 

When the wood gas leaves the gasifier unit, all the oxygen pulled down with the air 
through the liretuhe has Ixien chemically converted and is contained in carbon monoxide 
(CO) and water (I I.O). I he wood gas is unable to burn without being mixed with the proper 
amount of additional oxygen. If an air leak develop below the grate area, the hot gas will 
burn while consuming the available oxygen and will create heal; this will almost certainly 
destroy the gasifier unit if it is not delected soon. If an air leak develops in the filler unit 
or in the connecting piping, the gas will become saturated with improper amounts of oxygen 




THE SURVIVOR Vol. 6 2509 THE SURVIVOR Vol. 6 

and will become loo dilute Co power Che engine. Therefore, aii lightness from the gasifier 
unit to lire engine is absolutely essential. 

Ideally, as the wood gas enters the engine manifold it should be mixed with air in a 
ratio of 1:1 oi 1.1:1 (air to gas) by volume. The earburelion system described in this report 
will provide this mixture with a minimum of liiclion losses in the piping. The throttle control 
valve and the air control valve must be o|K‘iahle from the driver’s scat of the vehicle. 

The engine’s spark plug gaps should be adjusted to l»elween 0.012 and 0.015 in.; the 
ignition timing should lx; adjusted to "early.” 

3.3 INITIAL START-UP TROCHDURH 

Initially, you will need to add chaicoal to the giate Irelow the firclubc. Subsequent 
operation will already have the grate full of charcoal which has been left over from the 
previous operating period. 

fill the liretube with charcoal* to a level •! in. alxrvc the grate. Till the hopper with 
air-dried wood; then, proceed with the routine slarl-up directions below. 

'Chaicoal produced for outdoor barbecue grills is not well suited for gas generator 
use. To produce a better grade of charcoal, place a rag soaked in alcohol on the grate, 
or place 3 to 5 pages of newspaper oil the grate, then till the lire tube to a height of It) 
to 12 in. with well-dried wood. Have all the valves closed and let the fire tube act as a 
chimney until the wood is converted to charcoal. 

3.4 ROUTINE START- U I* PROCEDURE 

1. Agitate the grate shaker handle for at least twenty seconds to shake down the charcoal 
from the previous operating period. 

2. Open the ash cleanout port and remove the ashes from tire generator housing drum. 
Lubricate the threads of the cleanout |K>r t with high-tcmperalurc silicone, and dose 
the cover of the cleanout port so that it is airtight. 

3. Till the hopper with wood fuel, and tamp the fuel down lightly. Either leave the lid 
completely off the fuel hopper, or adjust the opening around the lid to a 3/4-in. (or 
larger) clearance. 

4. Close the car hu i e tor’s air control valve and remove the cover from the blower exhaust 
on top of the filter unit. Start the blower, and let it run for thirty seconds to avoid 
explosion of residual gas in the system. Then, with the blower still operating, proceed 
with the next step. 

5. Open the ignition port, and ignite a 12- by 12-in. piece of newspaper; with a long slick 
or wire, push the burning sheet of ncwspa|>cr into the grate; see Tig. 3-2. Close the 
ignition poll. If no smoke appeals at the blower's exhaust port, repeal the start-up 
sequence from Step (e). If recited attempts fail, new charcoal should be added to the 
unit as closer ilxxl in Sect. 3.3. above, and the slart-up ignition sequence should be 
repented. 

6. Alter a few minutes of smoky exhaust, lest the gas at the blower exhaust by safely and 
carefully attempting to ignite it: see Tig. 3-3. When the gas burns consistently well, slop 
the blower and replace the cover on the blower exhaust. 
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7. Open the carburetor’s aii control valve, adjust the engine’s accelerator, and start the 
engine in a normal manner, l et the engine warm up slowly (two to five minutes). If 
the engine fails to start or dies repeatedly, restart the blower and repeat the ignition 
sequence from Step (4). 

3.5 DRIVING AND NORMAL OPERATION 

Shift gears so as to keep the engine speed (rpm) high at all times. Remember that it 
is the vacuum created by the pistons that provides the force which moves the gas from the 
gasifier unit into the engine. 

Refill the hopper with wood (as shown in l ig. 3-4) before it is completely empty, but 
avoid refilling just before the end of engine operation. Periodically shake down the ashes 
(torn the grate. II your system is equipped with a gas cooler, drain water from the cooler 
from lime to lime. 

Under operation in dry weather, the gasifier can In: operated without the lid on the 
luel hopper. However, when the gasifier unit is shut clown the hop|>er must be covered to 
prevent air fiom continuing to burn the wood in the hopper. Under wet-weather operation, 
the cover must be placed on the fuel hopper, and then lifted up and totaled about 2 in. until 
the triangular pieces line up with the holes in the supporl bars. I he tension of the screen 
door springs will then hold the lid closed. See l ig. .3-5 for clarification. 

.3.6 SI IlHTING-DOWN Till- GASIMI-R UNIT 

When shutting down the gasifier unit, turn oil the ignition switch and open the 
carburetor s air control valve lor ten seconds to relieve any pressure from within the system. 

Then, completely close the air control valve, and place the cover tightly on the fuel hopper. 

When restarting after a short stopover, lei the engine warm up briefly. After longer slops 
(up to one hour), tamp down lire wood lightly and try to use the blower lor restarting 
without relighting the wood fuel. After very long stops (over two hours) the charcoal must 
be ignited again. 

3.7 ROUTINI? MAINTENANCE 


Periodically check all nuts on the gasifier unit, the fuel bop|K‘i, the filler unit, and tire 
carburetor for snugness; check all penetrations and fittings for airtight ness. In addition, 
perform the following maintenance activities as scheduled: 

3.7.1 Daily Maintenance 

Open the ash cleanout |H»rt of the gasifier housing ilium and remove the ashes after 
shaking the grate for at least thirty seconds. Replace the covet of the port after coating the 
threads with high lcm|>cralurc silicone to ensure airtighlncss. Open the drain tube at the 
bottom <T the filter container and allow any liquid condensate to drain out; remember to 

dose the chain tube wlien finished. 

3.7.2 Weekly Maintenance (or every 15 hours of o(icialiori) 

{ lean out the gasifier housing drum, the fuel hopper, and lire filler. Rinse out the 
piping arid connections to and from the filler. Replace the wood chips inside the filter. (The 
used wood chips from the filler can be dtmi|>cd into the fuel hopper and burned to produce 
wood gas.) Use high temperature silicone on all pipe connections and on the filter lid to 
ensuu: airtight ness. 


3.7.3 Biweekly Maintenance (or cvciy 30 liouis oT o|>cration) 

Make sure that all pipe connections arc secure and airtight. Check and lighten all 
mounting connections to the vehicle chassis. Check for rust on lire outside of' the gas 

liOR'ai-.i liousing (limn, especially oil il.c lower region. Coal with liigh-lcmpcralurc 

protective paint as necessary. 
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3.8 OPERATING PROBLEMS AND TROUBLESHOOTING 

A discussion of problems and llicir related causes and cures is contained in the trouble- 
shooting guide of 'fable 3-1. Many o|»eralional problems can Ire traced to failure to maintain 
the aii tightness of all piping connections and linings; the piping should be routinely checked 
to prevent such problems. 

3.9 HAZARDS ASSOCIATED WITH GASIFIER OPERATION 

Unfortunately, gas generator operation involves certain problems, such as toxic hazards 
and fire ha/aids. These ha/aids should not l>e treated lightly; their inclusion here, at the end 
of this repot l. does not mean that these hazards arc unimportant. The reader should not 
iindeiesliinale the dangerous nature of these hazards. 

3.9.1 Toxic I hazards 

Many deaths in Lmo|>c during World War II were attributed to poisoning Horn wood 
gas generators. 'The danger of “generator gas |»oisoning" was one of the reasons that such 
gasifiers were readily abandoned at the end of World War II. It is important to emphasize 
that "geneiator gas |X)isoning" is car I hhi monoxide (GO) poisoning. Acute "generator gas 
poisoning" is identical with the symptoms that may develop if a healing stove damper is 
closed too early, or if a gasoline vehicle is allowed to idle in a poorly ventilated garage. 
'Table 3-2 shows how poisoning symptoms develop according to the concentration of carbon 
monoxide in breathable air. It is important to note that rather brief exposures to very small 
concentrations of carbon monoxide result in undesirable physiological effects. 

In case of carbon monoxide jroisoning. first aid should consist of the following 
procedures: 

1. Move the victim (prickly out into the open air or to a room with fresh air and good 
ventilation. All physical exertion on the part of the victim must be avoided. 

2. If the victim is unconscious, every second is valuable. Loosen any light clothing around 
the neck. If breathing has stopped, remove foreign objects from the mouth (false teeth, 
chewing gum, etc.) and immediately give artificial respiration. 

3. Keep the victim warm. 

4. Always call a physician. 

5. In case or mild carkm monoxide poisoning without unconsciousness, the victim should 
he given oxygen if possible. 

3.9.2 Technical Aspects of "Generator Gas Poisoning" 

Generator gas poisoning is often caused by technical defects in the functioning of the 
gas generator unit. When the engine is running, independent of the starting blower, the 
entire system is under negative pressure created by the engine's pistons; the risk of poisoning 
through leakage is therefore minimal. However, when (he engine is shut off. formation of 
wood gas continues, causing an increase of pressure inside the generator unit. This pressure 
increase lasts for approximately 20 minutes after (he engine is shut off. For this reason, it 
is not advisable to slay in the vehicle dining this period. Also, the gas generator unit should 
be allowed to cool for at least 20 minutes before the vehicle is placed in an enclosed garage 
connected with living quarters, it should he emphasized that the gas formed during the shut- 
down period has a carton monoxide content of 23 to 21 % and is thus very toxic. 




Trouble 


Cause 


Remedy 


Start up takes I. Dirty system Clean the gasifier unit 

too long. or clogged pipes. and all connecting piping. 

2. Blower is Cheek the blower and 

too weak. test the battery's charge. 

3. Wet or poor Cheek charcoal and replace 

quality charcoal. or refill to proper level. 

4. Wood fuel bridges Lightly tamp down the wood 

in the lire tube. fuel in the hopper and fire 

tube or replace the fuel 
with smaller-sized chips. 
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3.9.3 Fire Hazard 

The outside of a gas generator housing drum may reach the same temperature as a 
catalytic converter on today's automobiles. Care should be taken when operating in areas 
where dry grass or combustible material can come into contact with the housing drum of the 
gas generator unit. If a gas generator unit is mounted on a personal car, bus, van or truck, 
a minimum 6 in. clearance must be maintained around the unit. Disposal of ashes must only 
be attempted after the unit has cooled down (to below 150*F). Such residue must be placed 
away from any combustible material and preferably be hosed down with water for absolute 


In hum 

Hg 31. Virtually all varieties of wood chips can be used for fucL (Minimum si/c 
for this 6-in. firctubc unit: 3/4 by 3/4 by 1/4 in.; maximum si/e: 2 in. cut>cv) 


Table 3-1. Troul>le shooting your wood gas generator 






Mg. 3-2. Ignite a single piece of newspaper to start llic gasifier unit. Push the 
naming newspaper through the ignition jx>i t and directly into the grate. (At the right of the 
photo, note the battery which is operating the blower atop the filter unit.) 


Engine will I. Insufficient gas. Use the blower longer during 

not start. start up. 

2. Wet wood fuel. Vent steam and smoke through 

the fire tube and fuel hopper 
for several minutes. 

3. Incorrect fuel- Regulate the carburetor's air 

air mixture. control valve for proper 

mixing. 

Engine starts, I. Not enough gas Use low RPM while starling 

but soon dies. has been produced. engine and do not rev engine 

for several minutes. 
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2. Air channels 

through fire tube 


Tamp down wood fuel lightly 
in hopper. Do not crush 
charcoal above the grate. 


Engine loses 
power unde 
load. 


I. Restricted gas 
How in piping. 


Reduce air mixture valve 
setting. Check for partial 
blockage of unit or piping 


Check all covers and pipes 
for air tightness. 


Leaks in system 


big. 3-3. Igniting lire exhaust gas will demonstrate that the gasifier unit is working 


pro|>erly 
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Fig. 3 *1. Refill llic fuel hopper before il Ixxomcs I wo thirds empty. 
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Table 3-2. Effects of bienlliing cartxMi monoxide 


Carbon monoxide 

content of inhaled Physiological effects 

air (%) 


0.020 Possible mild frontal headache after two to 

three hours. 


0.010 


Frontal headache and nausea after one to 
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two hours; occipital (rear of head) headache 
alter 2.5 to 3.5 hours. 


THE SURVIVOR Vol. 6 


Headache, dizziness, and nausea in 45 min 
collapse and possible unconsciousness in 
two hours. 


Headache, dizziness, and nausea in 20 min; 
collapse, unconsciousness and |>ossiblc death 
in two hours. 


Headache and dizziness in 5 to It) min; 
unconsciousness and danger of death in 30 min 


Headache and dizziness in I to 2 min 
unconsciousness and danger of death 
10 to 15 min. 


Immediate physiological effect; 
unconsciousness and danger of death in 
I to 3 min. 


3-5. Ibc lid must be used to cover the fuel ho|>|>er in wet weather 
or when shutting the unit down. 
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SHORT CUTS fo the Amateur Microscopist 

Heie Are Some Ideas Tim! Your Fellow Hobbyists Have Found Useful To Save I’OPULAR .SOI/; NOE MONTHLY 
Money on Equipment and Supplies, and To Incroasc Their Instruments' Power A 1 19*8 





By MORTON C. WALLING 


Using one of l!io n.-.v silvered lamps os o microscopo illuminator 


W ilKTHKIl by inclination or by necessity, the aver- 
age microscope hobbyist is nn Ingenious ^person. 
Whenever he can, lie employs inexpensive short 
cuts ami tlmesnving tricks. From Junk-box odds 
nn«l ends he creates needed tools and instruments. With coih- 
moil household articles he reproduces the feats of laboratory 
technicians. Much of the fun of working with a microscope Is 
In thes- side-line activities. In the belief that amateurs can 
profit by knowing wlmt others are doing, I shall describe sev- 
eral short cuts that will not only save money or time but will 
increase the capabilities of the microscope itself. 

Among the absolute necessities In this game of looking at 
tiny things arc the glass slides upon which specimens are 
mounted. The standard size is I by 3 In., ‘although other sizes, 
particularly huger ones, are employed when necessary. Good- 
quality manufactured slides cost about a dollar for half a 
gross. You can make them for yourself, simply by cutting 
them from scraps of single-weight window glass which the 
local hardware man probably will give you gladly. Any other 
Hat glass, such ns wnshed-off photographic plates, will do 
ns well. 

The trick of making slides is In the cutting. For this you 
will need a glass cutter fa tcii-ccnt one will do), and a cutting 
Imard or jig. Obtain a piece of flat lumber of any convenient 
size, sav *1 by 12 by 16 In. Along one end nail a strip of wood 
about 1/16 in. thick, and ' 2 to I in. wide. Along one side 
nail a similar strip about Vi In. thick. These serve as slops 
against which the glass rests; and they must be exactly at 
right angles to each other. Next cut two wooden strips about 
1 , in. thick, as king as the baseboard, and of a width that will 
permit you to make a mark wIHi the glass cutter exactly 1 and 
3 in. reflectively from the edge. These strips are cutting 
guides. Their exact width depends on the final treatment of 
the slides. If you want to grind the edges smooth on an iron 
plate charged with wet abrasive powder, you should cut the 
slides a bit oversize, to allow for grinding. If you do not in- 
tend t«> grind the slides, you can cut them exactly to size and 
eliminate sharp edges by binding them with gummed paper. 

Cover glasses may be an item of considerable expense to 
the amateur. In some cases, substitutes will serve just as 
well as the commercial article. For instance, pieces of mica 
about the thickness of a sheet of typewriter paper can be 
used. Scrap mica can be obtained from hardware stores that 
service stoves, from electric shops that repair motors, or from 
the caps of burneil-out fuse plugs. Being laminated In struc- 
ture. mica can be split to any desired thinness. It is easily 


Clear lacquer or varnish It o satisfactory subslilule for 
boltam in moulding many kind* of specimens for esaminolion 


With a glass culler and a homemade jig. you can moke your own 
slides from scraps of single weigh! window glass. Details of Ihe jig 
construction are given in Ihe drawing al Ihe bottom of this page 


Very Him cells are mode by punching holes In cover glosses. This 
Is done by cementing the cover to a metal strip provided *ith a 
hole cf the desired sixo, and breaking through the gloss, os obo*/o 
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with alcohol, lacquer thinner, or carbon tetrachloride, which 
is contained in most fireproof cleaning fluids, t.'se Canada 
bals/un to cement such cells between slide and cover glass. 

If you are caught sometime without your usual balsam or 
other standard mounting mediums, try clear varnish or 
lacquer. A. W. Cooper, a Poi'ui-ak Si iknck Monthly reader 
living in Bozeman, Mont., reports that he has had better luck 
with clear varnish than with balsam for such objects as in- 
sect scales, hairs, and pollen grains, because the index of 
refraction Is more favorable. He also finds clear lacquer 
excellent for general work, and reports that it is much used 
at Montana State College for alga: 
and other delicate plant and animal tis- 
sue. The lacquer sets quickly and has a 
favorable index of refraction. Passing 
through high-strength alcohols is un- 
necessary, which Is a distinct advantage 
with delicate specimens that shrink 
easily. Tissues are carried through 
various grades of alcohol in the usual 

manner, to 85 % or HO'/,. strength. Then together liy lightening the adjusting Ordinary celluloid, not coated with 
they are transferred to lacquer thinner. w . rpw . n, c ,„»n sltould 1* mounted so gelatin, can be colored with dyes dis- 

wltlch clears tin*m and removes any re- ^ involved and moved back solved in alcohol and acetone, with a co- 
ntaining water. From the thinner, the r ,„.| forth. One way of doing tills la to lode predominating. Experiment will 

apeoimena are transferred tothe lacquer. f nB len a abort length of tubing parallel Indicate whether the results aro saiis- 

As n suggestion, tissues might he dc- (| l0 microsrnpe singe, and with its factory for microscope filters, 

hydrated with dloxnn instead of alcohol, , -enter line a fraction of an Inch nlx»ve The notion of acetone In welding 

and transferred directly to Lite thinner it. Slide the pen handle Inside the tube, together two pieces «»f celluloid or 

or even to the lacquer Itself, with a making the fit snug enough to hold the acetate film suggests a way of making 

considerable saving or time. |„ H „y position. small bell Jars and other devices of use 

You will find ordinary vai ■« In microscopy. You can use woshed-off 

(preferably the quick-drying or four- y » /ooDKN forceps me handy for photographic film, the gelatin coating 

hour types) and lacquen excellent for yy holding glass sll sy of which can bo removed by Immersing 

building shallow <■• ' to make. Obtain a pair ol flat, thin It for fifteen minutes In a warm bath ol 

table, and for ringing cov. i i-i ;•••< to atrip* of wood, like iiie one* physicians 5$ sulphuric add: «>r you can employ 

Improve their appearance and seal their uru » f „ r .lopressing the tongue, and Join sheet celluloid obtainable from nutomo- 

e<lgcs. Various colors can be used to them at one end with a wooden or metal bile-supply stores. Simply cut tho ma- 

dress up tho slides. block tapered slightly so Hint the other icrlul to the shape desired, and wold the 

A moni; the newer sources of niuml- ends of the dost each joints and seams by holding the pieces 

nation of Interest to mlcrowoplsts oilier. Brill holes ns shown in the draw- together ami placing acetone, with a 

ore the new silvered lamp d for Ing. and attach a email brush or dropper, so that it flows be- 

use with howl-type Indirect-lighting fix- cn button to the Inside sui face of each tween them by capillary action. The 

lures. These are standard Inenndcscci.t strip so that It will project through the acetone dissolves tho surfaces of the 

lamps with the spherical holf <•< the hole In tl strip. By pi -.the celluloid and permits them to weld to- 

bulb opposite the base silvered like n buttons simultaneously with your fin- gether In n few seconds, 

mirror and provided with a protective g*rs. you • •• the Jews <«f ti»' forceps 

•ting. Tho silvering acts os a reflector aparl to Insert a slide. One button can THE work should be allowed to dry 

i<, direct the rays In tl e gem ral din loncd t<> form a that the | thoroughly for a day, before u can 

Hon of the base. One of these placed In forceps will rest firmly on a flat surface, be considered permanent Instead of ace- 

icketl ed to a block of metal or Color flltei tdc by dyeing tone alone, you can employ a standard 

wood makes an excellent microscope the gelatin of bleached-oul photographic motion-picture film-splicing cement, 

lamp. The sliver coating prevents light film, if you can obtain some undo- which consists generally of celluloid dls- 

from passing upward toward the vetoped film moat photographic-supply solved In solvents such as acetone and 

of the observer, and al the some time shops have some outdated film on hand ether. Celluloid should he employed 

directs it downward toward the micro- that they will give away or sell very only for articles to he used where there 

scope mirror. Since no housing Is ncccs- cheaply you can bleach it out by im- is no danger of their being set on fire, 

snry, ventilation problems are solved mersing it for fifteen minutes In a stand- Cellulose acetate (safety film) Is prefer- 

automat 1 ally. I hypo fixing bath. Tl ish It for able lo ordinary celluloid because it 

If electricity Is not available you will about Twenty minutes in running water. burns less readily. Either of the inn- 

find an ordinary oil lamp one of the best terials can be bent to permanent shapes 

of light sources. Place it so that the you can dye the gelatin coatings of by heating to about the boiling point of 

flat side of the flame is picked up by | the film with any of the aniline mi- water (NOT with n flame!) to render 
the microscope mirror, and arrange a on “scope stains, or with one of the vari- them pliable. Hold them until cool, 

shade to keep direct raya from the eyea ous photographic dyes available. Dry, Objects mounted on a glass slide 
Because or its large area and uniform and mount in any convenient manner. may be extremely dlfilcult to see 

luminosity, an oil-lamp flame is superior Since photographic film is damaged by ordinary methods. This often is a 
to many newer types of light for some by beat, and may be ignited, it should result of the refractive index of tho 

kinds of observation. be used cautiously with strong sources object being about the same as that of 

Did you know that a draftsman's rul- "f light such as an arc or a projection the mounting medium. There are yar- 

ing pen makes an excellent clamp for bulb- Better for this purpose are filters ious ways of making such objects -a 

holding an insect beneath the lens of a made by dyeing the gelatin coatings on snail’s tongue for example— easier to 

microscope? The jaws of the pen grasp blem-hcd-out lantern slides or glass- see. One. of course, is to use polarized 

the specimen like tweezers, and are held plate negatives. light, which works wonders with cellu- 



How o f lath-light lent or a cloar glass mar- 
blo acts os a condemn to concentrate light 
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lose materials and a great many others. 
Another is to employ dark-field illumi- 
nation. However, a simple method that 
often works well with the amateur mi- 
croscope is to use oblique illumination. 
This can he produced by inserting a 
disk of cardboard or oilier ohjt«i into 
the light beam between mirror ami 
stage, so that only a portion of the 
beam passes at an angle from tlieinirror 
to the object. Larger microscopes huv- 
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ing a substage ring for holding filter 
glasses and dark-field stops can be 
fitted with cardboard disks having holes 
or notches cut near the margins. Al- 
though a single hole usually is sufficient, 
combinations of two or more can l*e 
worked out to give various effects. 

A MI) here is a final hint for the owner 
of a microscope that tines not have 
a std>stage condenser for concentrating 
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light on ttie object: Try placing a large, 
clear-glass marble directly beneath the 
hole in the stage, so Hint it comes very 
close to the bottom of the slide. The 
marble, acting as a short-focus con- 
densing lens, increases illumination. 
Small bullseye lenses employed on some 
types of flash lights can be used in a 
similar way. 


(9 / 'eating N ew Wc ) r I d s 
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Specimens, scaled 
beneath raver ulass 
on a slide, can be 
preserved as part 
of your collection 

I’OPULAK SCIENCE MONTHLY 



FEBRUARY, I9.U 


0HA0S 


tU/ASS MAP ING 
SUNK IN BASt 


WASH LU 


131/ ASS 
BEAU ING 


lii « a • r « above al»9W the nuMf of rrfpxiiiR a fimllbli for yourself upon which n 
r. 1 « -- * -tl.lr Is placed that a low wall . f shellac can he built up to inclose specimen 


P RACTICALLY boundless and much 
of i( si ill awaiting I lie curious eyes 
of those who would unravel nature's 
secrets, lies I lie world you can see only 
wilh a microscope. 

Within his borderless domain, the micro- 
scopisl can |M»pulate lit lie worlds of hi: own 
making. From a scene almost as still ns 
death, lie can create a world teeming with 
life. He can bring into being countless 
millions of tiny creatures not visible to the 
naked rye. 

One way to do this is by what is known 
as a hay infusion. A few steins of hay arc 
placed in a jar of tepid water and |>erinittcd 
to stand undisturbed in a warm room for 
about four days. Then some of (he water 
is taken off with a spoon or a medicine drop- 
l>rr and a drop of it is placed upon a slide 
freshly cleaned with alcohol. When this is 
done, wc shall l*c amazed to find many weird 
creatures streaking across our vision. The 
scene is like a nightmare — a phantom world 
(■copied by stinngc creatures. 

Just as we have brought this strange world 


Above, before a 
slide is use'!, il 
should be (leaned 
with alcohol as 
jho-.vn, At tight. 
«’lng of house fly 
as seen under a 
microscope. Hots 
are dust particles 




crime, however, we shall need more rqui|w 
mcitl . 1 1 will serve not only for l his amaz- 
ing experiment Iml will prove useful in litany 
others, so Ihe lime used in makim: il will 
lie well spent. 

When specimens arc mounted permanent- 
ly, they nrc placed between tlie microscope 
slide ami a thin, button-like cover class. 
These transparent covers are fastened to 


into brine, so we can destroy it and ils cjnerr 

Itxliilitl imI e l!.i (/ ii it ivo llii. imul.ii 


W 9 m • 

lion applied in a circle with a camel's hair 
brush in the manner to lie descrilird. 

To do this quickly and easily, we will need 
w turntable similar to the one shown in 


(rimmed "two by four" recessed to ac- 
commodate the turntable proper. I he re- 
cessing may be done with a sharp knife. 
Of course, the base also may he made 
from two pieces screwed together, the 
loppiecc being cut out with a band saw 
nr a roping saw. The solid form of con- 
struction. however, is best if the maker 
has the na lienee, 


Urp** let*. vl«W of * rnmmctri.il *1Mc 
[>tcji»tc«l hr a protmionjl. Above. safety 
tarot blade a* seen im<lrt a low potreted *l««t 

A piece of heavy sheet brass. Ireut («• 
the dimensions shown. serves to hold I he 
S|»cciiuen slide ami tin* worker should sec 
!<• if lh.il I hr slfrtc will <lip in ami out 
easily. A small shaft of brass or iron, (a 
piece of a large nail or spike will do), 
soldered to the Irottom of the rack forms 
a pivot. The bearing for Ihis meml«cr can 
••c unde from a piece of brass drilled to 


t HIM III 


l.etl. picture 
bow hi examination 
oC a .(iwliwn c*nl*e 
mailewitlitltc iwicio- 
•cope tilled. AIh>vc. 
view of * plant Iniue 

12 time* 


Tl*i« photo » I town manner of ndjunllng the 
•hotter under the •top.c of the mlcroncopc 


Ihe turntable i« nil from a well-sea- 
soned piece of quarter-inch wood drilled 
to revive the shaft, (he slide holder be- 
ing fastened to the turntable with two 
■mall brails. When a small washer with a 
drop or two of oil is placed between the 
lumlalilc and the Irase and a coal of shel- 
lac i' applied to I he entire instrument, it 
is ready for use. 

When a slide is placed in the holder and 
a brush dipped in shellac or other prep- 
aration is held near the center of the 
slide, which is revolved by bringing one 
linger in contact with Ihe free edge of 
lire (nr triable, a circle of shellac will be 
drawn on the glass. By permitting the 
first coat In dry slightly and adding oilier 
coats, a low wall of shellac may be buill 
up to enclose your s|>ccimcns. 


For tire wholesale murder we contem- 
plate. we shall need several applications 
of shellac so that lire wall will be high 
enough to retain several drops of water. 
Tire water is taken from lire bottle con- 
taining the hay and it teems with in- 
fusoria. 
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lit'- filings. Instantly we arc treated to a 
sii:lit that will long l>c remembered. Here 
we sec a display of fireworks that will 
np| Kill ns and if the wires arc rearranged 
in various inisitions, different effects may 
l»c obtained. 

Mounting S|xirimcns f*«r study is in it - 
self a fascinating task. Perhaps the I test 
object for t ho lieginner is a lly's wing, 
since it is lrans|>armt. Indeed, we may 
start our work by pic|taiing an interest- 
ing collection of different transparent 
wings — wings from a l*ee. a mosquito a 
wasp, a yellow jacket, a fruit llv, and 
other common insects. 

Sjie«iincns must Ik- mounted irhsolnlrly 
dry. This does not mean lliat they should 
It placed in an oven lor a few minutes; 
the prcMmlinn is nuith more elaborate 
than that. For 

tliis |ml of our work, wc shall nred a few 
ounces of concent rated sulphuric acid, keep- 
ing in mind tint it i* an active corrosive 
*emt dial should touch nehlirr llir speci- 
mens nor oiu hands. 'tin's i< phird in the 
bottom of a large jar. Suspended from ll»e 
top ol llir jar on rulilirr hands (lltr fumes 
trom the acid will attack ordinary metals) is 
a small plat hum of clean glass. The q«<i- 
meii to lie dried H placed on this glass and 
pi imillrd to lemain lime for almol a week, 
t»f com e. a ninnlrr of *|irriiiint< can It 
I' hccil on die rli' : lark at one lime. A dry- 
ing jar of dm tyjT is cilled a desiccator. 

/lllvN the week lias parsed. we prepare 
nor slides liefnie llir Mmimrns aie 
token Irom die desiccator. Altrr clear or 
uliitr shellac lias |*-rn applied to the clean 
•lutes with llir aid of the luriilahle, they are 
placed in n warm oven and tell dine lor at 
bast an hour, llir object of llm Liyer or 
linlr of shrlkie is |n provide a small s|to- 
mrn i hauilx-r bet w mi die .Into anil die dean 
• over glass. | he rim of shellac should lie high 
enough to allmv I lie cover glass to lit neatly 
in | dace over the specimen. 

Having progressed llius far, vvr now place 
our slides lack on I lie luintaliie, one at a 
time, ami with twereers carefully plate the 


specimens. Then a clean cover glass is set 
in place in such a way that it will be exactly 
i "iicentric with the circle of shellac. Next a 

• a me l‘s hair brush filled with thin asphalt uni 
v.i niisli is brought in contact with the outer 

• iicumfcmicc of die rover glass to seal it 
to the slide. The seal should |>e examined 
dosclv for leaks as air must not reach die 
specimen. If it does, the s|>ccimrii will soon 
become moldy and discolored and unlit for 

fuluie display. If a leal; is delected, it should 
It smeared with die sealing compound, 

H.v permit ling each successive circle of 
'in-line to diy and applying still another, we 

• an build up chn in tiers or cells sufficiently 
h'gh to nrciuuniodatc objects of considerable 
si/c. It must It recalled, however, that these 
objects must be transparent or translucent. 

j*KOM vvlial lias been said it must not be 
thought that only transparent specimens 

• an lie viewed in a microscope. That would 
It stirti long it a bit However, when we want 
a leal intimate view, we must lie able to see 
i In oui'li the specimen. That does not mean, for 
instance, that we cannot view a lly’s leg under 
the miiiosrope. We can indeed and it often 
happens that merely the shadow of an ob- 
ject is intensely interesting. In this calc 
g*u\ wc might mention the edge of a razor 
which appeals like a saw even under low 
ni.'igiiiliciiliun. A pin point, while we cannot 
mi- lliioiigli it. a p| Tars Idunt nnrl resembles 
a crowbar when viewed at fitly diameters. 

In our gat ileus wc can find count less ob- 
jects tluil make interesting sights without 
iiimli pieparaliiin. I’lant lice or aphids may 
be rxamined alive under the insliumrnl with 

• he aval i a ncc dial they will stand still for 
minutes at a lime. They appear as weird 
mniisters under low power. 

In closing, the writer would like to address 
a word or two to those who would enjoy tills 
work but who, for lack of lime, cannot pie- 
pare the s|«-cimrns. A large variety of sped, 
mens, already mounted by professionals, may 
be ptiichased from dealers in microscopes. 
When oi deiinr, however, llir amateur should 
make suit that lie floes mil obtain slides that 
are beyond the power of Ids instrument. 


We murder by clccl rocul ion and thr 
drawing on this page makes the method 
Hear. Only two dry cells will It needed 
with two tiny copper wire terminals im- 
mersed in the solution. Aflcr the water 
is placed in I lie well and the wires are 
arranged, we fonts the minosrop- and 
I hen watch for an opportunity. When the 
scene looks rigid and llie proper number 
of hay water denizens are in sight, we 
throw the switch. Preslo! Death slnlks 
l he scene with lighlning-like rapidity. 
'Vital had looked like a crowd of (Tuple 
al a count iv fair is now a scene of utter 


I low connection* .ire mule t«» kill speci- 
mens wholesale so they can lie ptc«tvve«l 


\\v 

Wn/i'/i L. 

IN I nr/ it / 


liv ing rival tiles lioin atiolltei woil 
ever observed. l iny germs — sonic mum 
some rod-shaped — swarmed heiioalli ll 
lens. Despile (heir ininule size, (bey wet 
as fascinating to a scienlisl as any hyp* 
lhrlic.il man lioin Mats. 

If I'lol. I.ipmaii has con ed I v explame 
I he genus’ origin, lliev came In eatlh cat 
rie<l by a llatning iiieleotite from the von 
beyond our planel ! Here, after cetilutii 
«.f s| venial inn, seems Ibe fusl <t edible it 
fliiation llrtl life exists otilside the eatll 
To lesl llir possibility lhal living tiling 
niiglil exist in nlher worlds, I’t'of. I.ipma 
acf|ttired a number **f st one uu-teoi il<-s l ha 
bail i alien on llie e.nth. lie proposed t 
gi i in I i lies* I o pov, ill r and drop I lie {lowdc 
in stii 1 i ble • ulUlie media |o see w lie the 
grow. If so, evidence won! 
be si rung lint fhe germs bad survived ill 


With thin A|>pnrnm« npnloi .tic ninile in 
lion filiim' ami rate display* proilucnt 

desolation. We now ran study llie mot ion- 
less specks lo our heart's desire. 

Now, lei tts leave the realm of biology 
and follow the by-roads of physiis. For 
the next experiment, we shall need an old 
Fold spark coil, obtainable for almost 
nothing from I he junk beans of auto 
wrecking yanls, three dry cells, a micro- 
scope slide, and some iron or copper fil- 
ings. These materials are arranged on die 
stage of I he microscope as illtisliabd. 

After the instrument has been fo* u«*-d, 
the primary circuit of the coil i< closed 
and a spark is permitted l" play among 
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"Meteor ilcs ItriiiR with I hern 1>aclcri.i 
f i o in somewhere ill space." war. tho con- 
elusion of Charles II. Lipinmi. above, nit- 
er lie h.vl made ilte lots described lioio 


told m| |l><* journey through spate, the heal, 
ol llic l!'* mini: meteor when it struck file 
earth s atmosphere. :mil t In* years I In- me- 
teoric stone li.nl rested on the ground or in 
:i imi'eiim case. (If ionise ii would Ik: nec- 
essary (i» lake c’.t i.ioi dinar y pretaril inns to 
m;i ke sure (In* meteorite was uncontami- 
lulled l>V bacteria from the earth. 

Wearing cheesecloth masks, like lliosc 
used by surgeons, IVof. I.ipiuan ami his 
helpers sterilised I heir insl rumriits ami at 
each succeeding step took elahorale pre- 
cautions lo guard against earth horn luc- 
Icria, ns shown in t lie illusl ration at 
l lie hollom of page I So drastic was 
I his ircnlmcnt that it probably killed some 
germs within the meteorite as well as out- 
side, yet some survived and grew ami re- 
produced lienenth the experimenter's eyes! 

So .startling is his t'ornhision that nte- 
Icorilcs bring germs to earth, that l«aclrri- 
ologisis cannot accept it until it is verified 
hy future independent invest igalors. I loulx > 
hn vo already I icon raised. Vet Prof. Lipman 
himself answers many of them. 

A llaming meteor may remain cold in- 
side during its brief plunge t<> earth, so 
germs within it. might survive; that they 
can survive passage through the eMrani 
ilinnry cold of outer space is also known, 
since remit tests at the University of 
Toronto showed germs could live after 
weeks of exposure in liipielied helium to a 
temperature of <150 below zero. Possible 
(oiitiiminalion from the soil? Some of the 
meteorites were pis ked up slerili/ed imme- 
diately after landing upon our earth. 

Ii the germs rode to earth oil incte<u> 
w here did they eome I torn? Some mcleoi 
ilcs lilt* % | * 1 1 1 1 1< * i nl o(|i on', ii sol. if svMrnt ; 


IIOICS MKK F.XIST 
or: orifKit i’i.anhts. 1 

ItctMrt itir <4i ill. «Hity 

H«r««ry. UMlI 

Mji», »!*.«« ou (tic cImii 
ill |l»r «nr 

iiitrrcJ ri|iiMc *4 pip 
*M«w Tln^ ll.irv 
,-ic Uitir* nudli.l to f k |\,| 
rUltu c €»f 

tp.l .. |. timiLa 


My treating the meteorite as 'k vn l> low. Prof. I.ipiuan destroyed earth-born bacteria and found germs from other worlds. 
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i»\vn >•* .'U ni, only llu c;irlli. Mrntiiv, 


III* nlhrrsiirr tooiolil, wlii 1c Mrruu 
lx* virtually I’limiiulnl .IS Inn ho 
s. n o iillv ilisrowirM lo Imw no ni 



it s IrniiHi.iUiu* non •itnii*splu*rc slm 


H limiv. I.i v <ii . 1 1 Mv* In hli* tli.iii noil* i 


• •!- I li'-rr may be llioiisauds of other 

M-i.M >\->i«iiis like our own. cai li c.i|uMo of 
Ml|>| Milling Ilia* and |»>smMv ItltllUl) Ivin?'. 
\ii\ niinnpt i» imagine vv ut soil of cum- 
(oi« > ittii.ioii i iicsc voiNih ins nlw.iys ihvii 
I Miii- l.tiuy; lu-iiac the iinii.'iial interest in 
I h.- p rim foiunl hv Prof. lapman. 

« .-il.l iIh-v l«e disease aims? Itaclcriolo- 


iloiiM I lull possihility; ihev |ioin( <nrt 
is l<» dun lain: dunce in a tiillion 
-Tins ■ apatite of al lacking ;m eailli- 



ihlc (•* 
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> heiuii ;il ;m«l physiologic :il tests. Ur. J.ip- 
oun Ik lieves most of the gams he has 
loiunl in met eoi iles arc doselv si mil. ’ll’ to 
mi cm ii h, if not identical — an obser- 
vation lending ] ilausil nlity to tile 
idea llut oilier and higher forms 
«ii life out. side onr planet may 
he like our own. Tracing such 
• nuns of life, from the germs 
i ‘ i -- 1 found, will proven thrilling 
advent me for the experimenters 
•»t the fin lire, and will open new 
fi his ol investigation. 



■•■sv* 






HOW LONG CAN GERMS LIVE? 

POPULAR MECHANICS 


4S1DK the test lube a mutKy 
I’loiul is gathering sloc P 
i. ? m before* the Kgyptbm P.v ai- 
ds were built is ending. l'V»r 
00 years organisms have l ;,n * 
rmanl, sealed wit bin a thick 
,11. cut oil from light. :ur, food, 
moisture. 

These organisms me bacteria 
d liny one-celled spores: t 


l.elt, I a hint! specimen 
u'itli sterile cor on? auger 
horn wait of KiS-year- 
old mission at San f.uis 
Obispo, Calif. Above, 
microscopic picture ol 
n e t m s revived alter 
1 .000 -ye nr “sleep" in 
wall of Montezuma Cox - 
tie, Arizona 


.startling tnsci'vcry that they are 
potentially deathless is the result 
of the painstaking experiments of 
a California doctor. And the up- 
shot of it all is that some of sci- 
ence’s most intriguing questions 
are due for new answers. 

IIow long can germs leally live? 
Can living tilings lie dormant, 
for centuries, even millenni- 


ums, and yet return to normal 
life when conditions again 
become favorable? Have 
great epidemics been caused 
by disease germs which drift- 
ed high in the stratosphere, 
dormant, but ready to resume 
their deadly work when a 
down current of air brought 
them to earth? These ques- 
tions have inspired a thousand 

k m 







Gcrmi oicird 
into tuAto'Hirrc 
l*V tMMuuaUr 
ImjjIi «indi 


Gcrmi remain 
iiuc live in low 
l«in|icriuii(c of 
Mr.iiofplicre while 

clrifliits; ‘lowly about 
(orcciiiurio 


SIKA IOSI'III HI 

I ittlf iii»Mfmvnl 

.»»r ^n«f Knv 
MinfCMliirc 


Sadden wind 
(orcr* germ* 
drmn to di's 
pmrfncc where 
tlicy wgiiln 
Income naive 
creating new 
epidemic* 


I ROrOSIM ILRI 

Men MinJi 
arlgaiMic 
lice . 


THE SURVIVOR Vol. 6 

these, performed by Dr. Ira II. 
Barlle, and checked by .scien- 
tists from the universities of 
California and Pennsylvania, 
throw new light on this age- 
old problem. 

From deep within an an- 
cient Mexican pyramid, from 
ail old California mission, and 
from a hundred other ancient 
structures, Dr. Barlle has 
gathered material which gives 


Bacteria were revived from ma- 
le rial .sealed 5.000 years in 
Mexican 1‘yramiil of the Sun. 
right. Below, flaming wall lo 
prevent contamination he I ore 
boring specimen. 
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mission built in 1775. Borne of the base- 
ment walls had been untouched since they 
were constructed. They were several feet 
thick, made of sun-baked brick, and dry 
as a bone. These walls seemed ideal for 
Dr. Battle’s experiment, it was only nec- 
essary to devise a method bv which mate- 
rial could I »•* removed without conlamiua- 


proof that organisms have remained dor- 
mant for periods up to “i.lMMI years. Other 
experiments indicate I hey can withstand 
freezing, dial they exist high in the strat- 
osphere where (lie temperature is seventy 
degrees below zero. 

Years ago Dr. Barlle conceived dial it 
might be possible for single-celled organ- 
isms lo sink into a dormant state in which 
they would remain potentially alive. Ob- 
viously. the only sun* proof would be to 
find something which once contained bac- 
teria, but. which had heeu protected from 
I urther contamination and from growth for 
an extended length of time. 

“When I lirsl (old people about my (lie- 
ary, ” Dr. Barlle admits, “the whole thing 
sounded crazy- even to me. But although 
I didn't have much hope of succeeding, l 
decided to try." 

A few blocks from Dr. Barilo's home in 
Ban Luis Obispo. Calif., was a Spanish 


I indim; ><f inert Kerins in stratosphere hy National Geographic 
Society expedition suggests, us illustrated by diagram, that 
epidemics are caused hy down winds bringing hactciiu t o earth 


lion from outside sources. 

After much experimentation he devised 
a technique so foolproof that he has con- 
tinued to use it during hundreds of other 
experiments. First step in securing a spec- 
imen is to dame the surface with a blow- 
torch until lows ruby red. Next it is 
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sprayed with a fifty-per-cent solid ion of 
phenol, a powerful disinfectant. Then a 
hole is bored three or four inches into the 
material. The hole is also flamed and 
sprayed with disinfectant. Then a small 
coring auger is inserted into the hole, care 
being taken that iL does not touch the 
sides. With the coring auger specimens are 
taken from various depths. These speci- 
mens are placed in .sterile test tubes by 
means of a sterile glass rod. All tools are 
sterilized before use, and carried in sterile 
towels. Should they touch anything that 
lias not been sterilized, they arc (lamed 
with the blowtorch. 

The cores of material taken from the old 
mission wall were placed in test tubes that 
contained sterile bacterial media, which 



7'est tubes filietl with f*er in -/«#</•• n materiel • re re froz- 
en ci year in ice then (Itau'etl ruul germs revive J 


supplied food and moisture for any organ- 
isms that might have survived since the 
year before the American Revolution— the 
date when the mission wall had been built. 
The next day Dr. Bartle looked at the test 
tubes. Nothing had changed. The follow- 
ing day there was still no change. On the 
fourth day, a slight milkiness, a touch of 
turbulence, showed in one of the tubes. 

Half wild with excitement. Dr. Bartle 
placed some of the culture beneath his mi- 
croscope. Before his eye swam millions of 
moving — living organisms: organisms 

which had survived without moisture, air, 
or food for almost 200 years. 

1 1 is hand still wasn’t steady when he 
wrote on the chart: 

“Ninety-six hours- thirty-seven colo- 


nies of living bacteria.” 

I'Vom then on Dr. Bartle was determined 
to establish whether there was any limit 
to the lime which bacteria might remain 
dormant. He traveled thousands of miles 
searching for ancient structures which 
complied with the rigid conditions he laid 
down. Twice he crossed half a continent, 
only to liud that the structure from which 
lie hoped to lake specimens had not been 
sulliciently protected from contamination. 

But year after year he continued to se- 
cure older and older specimens, and in 
every case bacteria grew and nourished in 
his test lubes. Professor Charles Lipnnm 
of the University of California became in- 
terested. verified many of his results. 

And then, deep in the age-old Tcotihua- 
ran Pyramid of the Sun, in Mexico, he 
found exactly what he had sought. Here 
was a structure whose age was not meas- 
ured in centuries, but in millenniums. His 
blowtorch roared as lie flamed a wall built 
. r »,(HM) years before. And from ibis material, 
sealed away before the time of King Tut, 
he revived hundreds of colonies of bacteria. 

Nest Dr. Battle heard that a National 
( Icograpliic Society expedition had taken 
living organisms from the stratosphere, 
under conditions as nearly contamination- 
proof as humanly possible. These organ- 
isms, bacteria and spores, appeared to have 
been Moating in the rarefied air where the 
temperature was seventy degrees below 
zero and I bey bad revived when placed 
under favorable conditions. 

To ftn (her cheek the theory that bacteria 
could remain dormant in extreme cold, Dr. 
Bartle froze several lost tubes full of or- 
ganisms. kept them frozen for an entire 
year, then thawed them out. They prompt- 
ly came back to life. 

From these facts has come a new theory 
concerning the sudden appearance of epi- 
demics of disease. If gernis-can be carried 
high into the stratosphere, they might re- 
main for centuries at that high altitude, 
kepi dormant by the low temperature. 
Then a strong down wind might carry them 
back to the lower atmosphere, where mois- 
hire and higher temperatures would cause 
them to spread a sudden epidemic. 

It’s still only a theory. But it explains a 
lot of hitherto batlling facts. And since 
Dr. Bartle has proved that bacteria are po- 
tentially deathless, the idea isn’t so absurd. 
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r OUIt class reveals ijtterr creature. 1 

that live in a drop of water taken 
front a stagnant pond— Dense forests ap 
pear in the green mold of stale bread and 


By 

Bokdf.n I I all 


fungi wave their strange lace-like tendrils 
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fusi groat adventure for every embryo 
inicroscopist : I lie examination of the life 
from a stagnant pool of water. If wc ob- 
tain the right kind of water, the _ Meeting 
life that will sweep past our vision will 
make the traffic of a metropolis seem dull, 
indeed. 

The professionals use special apparatus 
to collect aquatk life, but we can afford 
no such luxuries. So we take a wide- 
mouthed bottle or jar and attach to it a 
heavy piece of cord. A pint mayonnaise 


DISSECTING 
M ICKOSCOPE 
A lairty powerful 
pocket lens is 
mounted as shown 
at the left above a 
minor that is set at 
esactly lotty-live 
decrees. The clots 
table top is held in 
place with tiny 
brads and it is on 
this table that spec- 
imens arc dissected 


V “MI’TED out with the baggage I tie- 
1-^ scribed last month, wc are ready 
B for our first journey into that 
strange world revealed by a mitro- 
sco|k* of reasonably high power. 

Our first sight-seeing tour leads us 
through a growth of fungus — a weird 
forest that wc will cultivate on a slice of 
whole wheat bread. 

To grow this forest we simply place a 
piece of the bread in a damp spot in the 
cellar for a day or so. We shall soon find 
on its surface a delicate greenish gray 
growth, one of the common molds, na- 
ture’s most delicate vegetation. By the 
careful use of our little scape! and needles 
mounted with handles (P.S.M., Dec. '32. 
p. 52), we separate a tiny speck of this 
material and place it on the surface of 
a glass slide. This wc must do with patient 
fingers for wc cannot afford to crush the 
delicate plants. Then, too, we must see 
to it that the specimen we take is so thin 
light will pass through it. A piece a little 
larger than a pin head will be plenty. 

After it is placed on the stage of the 
microscope, we adjust the light until wc 
secure an even field of illumination, not 
so bright dial it will cause eye strain and 
not so dull that it will rob one of the 


OI>l> WATER CREATURES 
With a miootcopr, you can 
tee in n drop o( Blncnant water, 
the water Heat. Iclt, and the 
cyclop* above. Note several 
female cyclopc* with ei*c bugs. 
Male i* near edge ol circle 


jar will In* suitable. Stagnant pools of 
water can always he found near the city. 
The Im>x 1 1c is dropped to the bottom of 
/ tbc pool ami dragged across the soft, 
muddy bottom. The experimenter should 
l»c sure to gather in some of t he bottom 
mud for in it we shall find the most inter- 
esting animals. 

Naturally, in the examination of this 
welter of life, both vegetable and animal, 
we shall have to take things as they come 
for wc arc dealing with the tiny life of 
the sub-world. It will not be long, how- 
ever. before wc come upon those lively 
creatures, the water Ileas, both male and 
female, although the latter will greatly 
outnumber the former. Wc proceed by 
taking a small sample of water from the 
jar with a medicine dropper and placing 
a drop or two ii|«on a glass slide. This is 
brought to focus under the objective. 


view. Following the directions given last 
month, wc then adjust tlic objective until 
it is about three-eight lis to a half inch 
alio vc the specimen and focus UPWARD. 
Presto' we enter the land of mold. 

Mold is a common, unscientific name 
for fungi ami what wc gaze at really is a 
microscopic form of mushrooms or 'toad- 
stools. These tiny plants present them- 
selves like great bushes of line fuzz. Wc 
may find many other interesting examples 
of fungi on old cheese, plants, and the 
bark of trees. 

On our next excursion, wc conic to the 
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leaving the lube of the microscope in a 
vertical position so the water will not run 
off and carry the specimens away. 

The water flea is recognized by its jerky 
method of swimming. It uses anything but 
(lie Australian crawl. We shall not need a 
|H>wcrful objective for this crustacean for. 
full grown, it is one-sixteenth of an inch 
long. Indeed, nature has provided it with 
some pretty decent equipment. 

If we watch closely we shall find that 
it has a head, a cont|XHind eye. feathery 
antennae, mandibles, and a tail. If our 
light is good, we stall be able to see tl»c 
whole interior of the little Ilea. 'Hie beat- 
ing heart will be visible as well as the di- 
gestive organs. If we are watchful, we will 
lind a female with umlevelopcd eggs in 
the tack of her ImhIv. 

Sooner or later, we shall come U|>on a 
creature named for the mythical giant, 
Cyclops. Here is another crustacean that 
" ambles jerkily through the watery 
lanes. He is a formidable apjM-aring 
creature, with a single eye in the cen- 
ter of his l!it head, a pear-shaped body, 
and a spike-like tail. Like the Ilea, lie is 
provided with antennae, Imt he Ins 
five pairs of legs. The females may be 
distinguished by the tags of eggs they 
carry on cilber side of their bodies. 

In our exploration of these lively 
scenes, eventually we come upon a 
little creature that is a sort of primer 


of life, a simplified edition of all living 
things. This is the amceba. It abounds in 
the mud and decaying vegetable matter 
at the bottom of pools and ponds. It meas- 
ures about one-ninetieth of an inch but 
unfortunately wc cannot describe an amce- 
ba exactly. 'Hie best we can do is to say 
that it is a tiny mass of protoplasm of no 
definite shape but capable of assuming 
many different forms. 

The amceba has no organs. With its 
slimy little body, it can make projections 
that serve as hands or feet. When it is 
hungry, it wraps its whole body about its 
victim and absorbs it. It digests without 
a stomach, walks without hands or feet, 
and without a trace of a nervous system, 
it responds to stimuli. Wc shall indeed be 
fortunate if we can observe the birth of 
an anicrba, the simple trick of a creature 
tearing itself in half to make two. 

Interesting as the amceba is, wc shall 
have to leave it to seek other wonders. 
For si>ced and prowess, wc take our hats 
off to the poly/.nons, the playboys of pond 
life. These tiny things, of which there are 
a number of varieties, live in colonies and 
arc usually attached lo the roots of 
aquatic plants. The polyps have strong 
family ties for they arc found bound to- 
gether with a sort of mucilage that as- 
sumes a shape like the mouth of a wine 
glass while in the water. 

The little imps in this strange habita- 
tion are exceedingly beautiful and when 
actively feeding, wc see them extending 
their delicate tentacles into the surround- 
ing area with a lacy, wavc-like motion. In 
so 1'crforming. they create a tiny vortex 
that draws their food into their mouths. 

Then there arc the rotifers, or "whccl- 
1 •oarers.” Wc may find them swimming 
carelessly about or in their idle moments, 
attached to some sort of marine vegeta- 
tion. Wc note the sucker-like foot, the 
transparent body, and the two disks at 
the head. Examining these disks, wc dis- 
cover where the creature gets its name for 
wc see they are edged with fine lashes 
called cilia, which wave with such uni- 
formity that one 
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THIS IS THE FOREST PRIMEVAL 
Looking at Ihe green molit on stair bread, you 
will #ce n forest like this. with swaying tendril* 
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WHERE ARTISTS GET IDEAS 
Diatoms arc tiny plants that arc found, as 
picture shows. i:i many different design* 
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micht think they were revolving. Hence the 
ionic, wheel hearers. Tliere is a purpose to 
tliis motion; by means of it the little creature 
brings food to its mouth. The polv/oons 
•ravel by looping their bodies like caterpillars. 

We cannot afford to miss the diatoms— 
tiny hits of vegetation usually found in the 
greenish scum in the bottoms of i*.ols. So 
many forms do diatoms take that men have 
siwm their lives jit'cring at them through mi- 
croscopes and trying to classify them. 

''I IK diatom is circular and is really a one 
* celled plant enclosed in a llinty, hard shell. 
It is constructed on the principle of the pill 
box. a slimy secretion covering the exterior 
of the cell wall and permitting the plant to 
slide quietly and serenely along. We shall 
also find fossil forms of this life, the live 
ones being colored green with nature's most 
abundant paint, chlorophyll. 

As we examine the little hit of water 
brought up out of the pool, we shall sec 
many, many things that have not been men- 
tioned in this article. We must recall that 
the population of the sub-world is almost 
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as cosmopolitan as it is great. After all this 
is an excursion, not an expedition. If the 
curiosity of the serious student is whetted, 
hr is rriorml to his local library where he 
will find many book< on microscopy and the 
life of the invisible world. 

As time goes on. we shall want to extend 
our operations ami sooner or later we shall 
have to have a sort of butchering table upon 
which to remove the various parts and viscera 
of beetles, flies, ami spiders. 

For this work we shall Invc to make what 
is known as a dissecting microscope. The 
first thing that we shall need is a fairly 
|K»werful pocket lens. No definite specifica- 
tions either in magnifying power or physical 
form will be given but I would advise getting 
the brst you can afford. A small minor, such 
ns women carry, will also be neck'd. 

The builder need only follow out the di- 
rections contained in the simple drawing on 
Page 47. There is nothing critical about this 
machine save the mounting of the mirror 
and care should be taken to sec that this 
is at exactly forty- five degrees. 
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^PHF. little standard in which the pocket 
* lens is held will vary. The matter of 
mounting the lens will have to he left to 
the ingenuity of the reader. Of course, it 
should be mounted in perfect focus unless 
adjustment is provided for. 

Cigar box wood is used along with tiny 
brads and a good grade of glue. The slant- 
ing members at each end of the machine arc 
hand rests and it will he found well to in- 
clude them. 

In shaping the metal standards for mount* 
ing the magnifying glass, the builder should 
l ike care not to use too thin a piece of brass. 
It too thin, the lens will vibrate and inter- 
fere with vision. 

The glass for the table lop is held in place 
with tint' brads. Great care is needed in 
driving these in place for fear of breaking 
the top. If the builder wishes, he may use 
a good form of cement and so avoid the risk 
incident to the use of brads. 

Just one more caution: we must not forget 
t«i measure the fnral diMancc of the magni- 
fy ing glass before we mount it in position. 
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tho chain, they continue to grow and 
reproduce just the name. 

Threadlike ulgm are among the eas- 
iest objects to Hliuly with the micro- 
scope. All you need do is to place n few 
strands on a clean slide in a drop or 
two of water and add a cover glass, So 
abundant is the supply of material that 
you seldom need to muko permanent 
mounts. Alga* can be found even In 
winter, in ponds and streams. The fila- 
ment kinds, although more dlfllcult than 
others to cultivate, can be kept for some 
time in an aquarium or in laboratory 
Jars. Simply place some pond water 
containing the nlgrc Into a Jar, and odd 
an Inch or so of solid material from tho 
pond bottom. 

Today you hear much about trans- 
parent cellulose film being used to 
wrap things of many kinds chewing 
gum. cigarettes, Christmas packages, 
bathing beauties, and pianos. This cel- 
lulose wrapping material has been 
available to human beings for only u 
relatively few years, yet nature, the 
champion of inventors, used it ages ago, 
nnd still employs it in great quantities. 

The cells of the alga* threads arc 
proof of this. Kuril is wrapped In n film 
««f transparent cellulose. Tills material 
forms much of the outer membrane of 
the cell, and probably has a lot to do with 
protecting the contents against outside 
conditions. In some of the threads, you 
will see empty cells, in which the cellu- 
lose capsule is clearly visible. These 
cells probably were emptied by some 
Water creature that lives on the plants. 
In fact, you can observe such tiny ani- 


A stick with a nnil of lh« end for gathering ipotimem of olgco from pondi 


N EXT lime you am out for 
a walk or a drive, take 
along a few small bottles 
or jars with tight-fitting 
caps, and collect some of the green 
scum that floats in the wafer of ponds, 
lakes, and stagnant pools, and that 
clings to the rocks of almost any 
stream. You can easily transfer small 
masses of the scum to your jars with 
the aid of a stick a yard or so long. 

You may think this scum an unsightly 
mess, but under your microscope It will 
reveal itself to lie marvelously beauti- 


ful. Besides, you can learn, among oili- 
er things, how nature anticipated a 
modern invention by some millions of 
years. 

Pond scum is made up of countless 
slender filaments or threads of alga\ 
among the simplest of plants. These 
threads, some of which are branched 
while others are simple strands, are 
very much like vegetable beads. They 
consist of rows of cylindrical cells 
strung together end to end. Although 
connected, these cells really are rugged 
individualists, for when separated from 
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mals apparently feeding on the cell 
contents. 

The cell walls of such plants as Spi- 
rogyra. one of the most beautiful forms, 
are not simple films of cellulose. There 
are, in addition, layers of cuticle and 
mucilage outside the cellulose, and u 
lining of cytoplasm, or outer cell mate- 
rial inside. But you probably will not 
be able to see these different layers 
with your microscope. 

The protoplasm inside the cell con- 
tains such things ns the cell nucleus, 
usually in the center; vacuoles, or liq- 
uid-flliod cavities; and eliromntophores. 
The chromatophores. or color-bearing 
bodies, are often the distinguishing 
features of an alga plant. For instance. 
Rpirogyrn gets its name from the green 
spiral bands encircling the cells on the 
inside, and forming a beautiful pattern. 
In other kinds of threadlike plants, the 
chromatophores are arranged like stars, 
strings of bends, plates, and disks. 

In some of these simple plants there 
are, within the green-colored material, 
small bodies called pyrenoids. Research 
has shown that these bodies are sur- 
rounded by starch, and that they con- 
tain albumen. Their purpose is not 
known dellnilely, but it Is thought that 
they form reserve stores of food. 

There are so many kinds of nlgie 
some 10,000 species are known that it 
would be Impossible even to name them 
all here. The filament types are numer- 
ous and abundant. Rpirogyrn Is one of 
the best known and easiest to Hud. The 
average Rpirogyrn filament Is about 
the diameter of n human hair, and each 



Belov/ it a roiling {pore in fho 
filament of a freih-waler alga 


Alg*} planli from a 
man of lob leum. Af 
left it a filament of 
I be common Spirogyto 


cell is about four times ns long. The 
entire filament averages about five cen- 
timeters (nearly two inches) in length. 

Other halrlike alga- that you may en- 
counter Include Cenicularln, which 1 ms 
spiral chromatophores resembling those 
in Rpirogyrn but Is considerably small- 
er; Zygnemn, characterized by two star- 
shaped chromatophores In each cell, 
mid usually found near tlic surface of 
water; (Rdogonlum, which often has a 
membrane marked with sharp ridges 
and grooves running across one end of 
cell; and Pflhophora, which forms rest- 


ing spores that are bulb-shaped, dense, 
and considerably larger in diameter 
than regular cells. 

Rond scum is green because of tho 
presence of 

chlorophyll in the filament-type nig© of 
which it Is composed. However, there 
are many algal forms which are brown, 
led. yellow, or purplish-green in color. 
It Is these plants, Incidentally, which 
give color to the rocklike deposits 
wound aomo of the hot springs In Yol« 
lows) one National Park. The plants 
live in the waters of the springs, al- 



PREPARING AlG/E SPECIMENS 
FOR EXAMINATION 

Al fho righf. tpeciment lol»n from o jor 
or* being plac'd in a thallow diih for 
rough eiominotion. at af loft !o defer- 
mino whefher Ike dciirod foimi oro prol- 
ong Brio-, lolocfod ilrandi hove boon 
placod on a slide and oro bo- 
ing domed with iodino. Lower 
rigid, ibaling blue-green olg» 
ft in chloroform ond wafer to ro- 

Mfl veal pceicnce of chlorophyll 
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on sea ii ' a Tint uoir ro study / 


JgCunting Water Life 


POPULAR SCIENCE MONTHLY JULY, 


FOR 

YOUR 

MAKING ✓ 


Mi 


croscope 


n x 

Borden 


I KM IN TINY II A IKK CELL 

nr creek Also "ill yield s|*ccimcnj well 
worth slmly. Hut the Ik 1 ?! of oil is 
a Mngnant |*ool, where you tan find n 
larger number of curious 5|*ccimcn* of ani- 
nnl ami vegetable life than in any other 
spot accessible to those living inland. 

A FEW months ago, I suggested that we 
* * hunt microscope sfiecuncns with an 
ordinary, wide-mouthed Untie l ini to the 
end of a string and di .urged along the l*ol- 
lom of a |»ond. The surface of the bottom 
contains the most interesting S|*ccimcns, 
rs|>ecially in |*ools and ponds tint arc 
covered with green scum. Although the bot- 
tle makes a good hunting tool, a far more 
rfl'n ient inst ninieut is the little net pie- 
lured on the opfMisitc page. Tliis is made 
of muslin with a small pill bottle at- 
tache*! to the bottom by a heavy rubber 
band. When this net is $erc|>t through the 
water and brought to the surface, the fab- 
ric will im|>fison the sfHxitncns and they 
will It washed into the little vial by the 
movement of the water. 

Those who live near the seashore have 
available a theater of wonders that in 
many wax's rivals lire stagnant |»ool in the 
country. For instance, wondrous little 
specks of life called foraininifera will of- 
ten l*c found in the ri|i>lcs of sand left 
by the tide. These are small shells of 
single-celled animals and they assume a 
wide variety of forms. Many forms of 
life also arc attached to rocks ami weeds 
that grow in sea water. If we take a few 
bits of seaweed home, making sure to 


O N 1C is never even dimly conscious 
of the teeming life in the world 
that is crushed under one's feel 
or that swims and swirls through 
the depths of a pond until one views it 
through the lens of a microsco|*e capable 
of multiplying images 500 times or less. 

The beginner with the microsco|>e is so 
appalled at the multitude ami variety of 
living and non-living things that may be 

brought to the stage of his instrument tint 

often he is unable to deckle where to be- 
gin bis investigation. During the winter 
time we have the crystals *'f salt, bread, 
mold, lice from plants, leaves, coal, hair, 
paper, bits of vegetables, and a host of 
other rnmmon household objects that of- 
fer unending sources of pleasure and in- 
st met ion. 

In the summer, nature offers a new 
world to explore. In former articles men- 
tion was made of the multitudinous forms 
of life to be found iu pools of Mngnnnl 
water. The subject was b.iielv touched up- 
on, however, and now we shall tell how 
specimens may lie gathered from them 
and describe the new equipment we will 
need. 

First, the amateur mirroscopist must 
learn how to pick out the jungles and the 
open veldt in which to do ins liiin'ing. An 
ordinary mud puddle that has been stand- 
ing in the warm sun for several days is a 
likely hunting ground, especially if it lies 
in a wind-swept spot to which pollen and 
Ollier life-bearing particles have I Ten 
borne. The running brook or the lazy river 


many wax’s tr 
eount rv. For 


seaweed 


A snail hanil ten* is used to examine bin 
of umletwaiei venelalion in search of speci- 
mens to be viewed taler in the microscope 

keep them in sea water on the way, wc 
shall find they contain a number of inter- 
esting objects; liny creatures, for ex- 
ample. that thrust forth little tentacles to 
entangle other minute forms of life. 

VFO CASUAL examination of this kind, 
^ however, is adequate, for if the scene 
is to be enjoyed in full, we must develop 


though they may be within forty de- 
grees of the boiling point. 

T HIS alga* that are red. brown, or 
some other color are really green at 
heart. If you find some of those fila- 
ments, you can perform an interesting 
experiment that reveals the presence 
of green chlorophyll. Put some water 
in a test tube or small bottle and ndd 
several drops of chloroform. Shake t lie 
bottle vigorously, nnd then let the 
chloroform settle. Pour off the water, 
which now contains a little chloroform, 
and put the colored algal Into It. The 
chloroform will extract the phycocy- 
nnhi which modified the basic color of 
the cells, and leave tin* bright-green 
chlorophyll. You can extract the green 
chlorophyll by soaking the alga* In 
alcohol. 

The chlorophyll lias an Important 


to form canals joining adjacent cells, 
job to perform. It takes part, in 
some mysterious way. In the process 
bv which the plant transforms carbon 
dioxide, water, and sunlight into starch 
that it can use for final. 

By making repealed observations on 
alga* over a period of days or weeks, 
you can learn more about their habits 
than by single inspections. Spirogyra, 
for example, may It discovered only 
in the form of simple filaments, on your 
first exploration. However, one of the 
most interesting stages of its life oc- 
curs during conjugation, when two par- 
allel filaments arc connected by canals, 
producing a la*hlerlike formation. This 
is the usual method by which Spirogyra 
reproduces. The two filaments, one 
male nnd the other female, become 
joined together, and send out bairlike 
projections called pnplllrr, which unite 


The contents of the male cell pass 
through the canal into the female cell 
to form a zygote, or spore, which later 
develops into a new plant. The emptied 
male-filament cells eventually rot away. 

IN YOU It study of Spirogyra and oth- 
| or alga*, you will find It Interesting 
to apply iodine nr some other slain to 
bring out cell details. Iodine, for in- 
stance, will make the nucleus more 
prominent, and when applied In a solu- 
tion strong enough to darken the entire 
cell contents, makes the cellulose cap- 
sule easier to see. 

The filamentous alga* comprise only 
a small percentage of nil algal forms 
known. The group includes the diatoms 
and a multitude of others of almost 
every conceivable form. 


2532 


THE SURVIVOR Vol. 6 


THE SURVIVOR Vol. 6 

a special method. 'Hie seaweed must be 
held in a trough or cell filled with sea 
water and viewed with a low-powered ob- 
jective (the lens at the bottom of the 
microscoj« tube.) From the accompany- 
ing photograph, you can see how easily 
this useful little water cell may lie made. 
It is not only valuable for peering at the 
strange life that fastens itself to seaweed 
but also for examining other specimens 
that live on the various forms of vegeta- 
tion in rank ponds ami pools. 

Obviously it. would be too much (rouble 
to run down to the seashore every time 



Krfore drying a * pc cl men yon wnn to aunty. 
It It placed In a leil tub* and waaheil in 
nlrohol, beliiR cleaned by a brink nhakhiR 



A Hal jtpecimcn nometinira can be enamor'd 
more canity if il is placed between two slip 
K.lan-icn that have been tlioroiiRhty w.nlied 

we wish to examine specimens or make 
new collections. To get around this prob- 
lem, we establish a miniature sea right in 
our own homes. It can he ilone for a lew 
pennies. We simply buy a small aquarium, 
provide it with sand, and fill it with sea 
water, being sure to add - plants to bring 
about aeration of the water so that our 
specimens can live in it. In a short lime, 
we can have a teeming community of 
many sorts of sea animals. 

\ \/IIII.I. \vc arc considering sea life, let 
' » us not forget the stunning varieties 
of colors and tints that are provided by 
fish scales of various kinds. The specimen 
chosen must be small and tliin so that it 
will be translucent. These scales are easi- 
ly mounted. Transparent parts of cray- 
fish, crabs, and other crustaceans offer 
Irenutiful studies in animal structure. 

Wc must also provide a permanent 
home for our specimens of pond life. To 
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I lie in«rt dr-twii»£ allows Ik*w a Imntinff net 
lhr#«4oot bandit. • » ba w»cd. as the 


iln t It is wc arnnee «i ln’5h*wnlrr n<|iwrium 
into which plant life must go to subtly 
lire needed. life-giving oxygen. Unless the 
water has a certain amount of oxygen 
dissolved in it. our specimens soon will 
die. It is easy to place sulviquetnis plants 
in some mud in the Imltom of the nqiiar- 
iuni. pressing their roots in and thru jmiiit - 
ing the water over them. 

Peering into |rand water, we find those 
interesting. threadlike formations of 
vn;H)l)lc matter inllrrl alcac. To discover 
them, we use a microscope slide with a 

slight depression ground in il to hold 
water. When we find a spriimcn, wc 
transfer it to a flat glass and use a more 
powerful objective. This transfer is made 
to facilitate examination with the more 
|iowerful glass. It has 1 h-oi noted previous- 
ly that the higher the (tower of the ob- 
jective used, (lie closer wc cel to tire ob- 
ject. Algae are like beautiful strings of 
I toads, the beads being vegetable cells 
such as those that go to make up the en- 
tire plant world. Mere, however, nature, 
for some strange reason, has strung the 
cells out end to end. 

botanists classify this strange life as 
Zygnmia and Spirogyra. 'Hie latter branch 
of the family is the more interesting. It 
is plentiful in slower streams, hanging 
from I lie stems of weeds in long streamers. 
In stagnant pool*, it grows by itself in 
scummy masses. Each cell of this plant 
has its bright green spiral chloropUsl. a 
form of chlorophyl which is the substance 
that gives plants thrir green color and 
their ability to make sugar from water and 


WATER CRLI. 
FOR SKA LIFE 
A water cell, made 
of two f:la*n slide* 
fattened together 
as shown in draw* 
ing at left, affords 
a convenient way 
to place living sea 
specimen* under n 
microscope 


r.irlmn dioxide through a process called 
photosynthesis. 


/V s ' 


'F.CIMEN is stained with a weak 
solution of iodine. In an earlier ar- 
ticle. I told how certain dyes arc used to 
color specimens so that their less colorful 
portions will be more easily seen. When 
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ONE SIDE 0^ 
LAMP GROUNDED 
TO CASE 
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HERE'S A HANDY MICROSCOPE ILLUMINATOR THAT'S EASY TO MAKE 


Adjustment is rnodo 
by loosening tho 
knurled nuts hold- 
ing flic strips of 
metal that for ns 
the lamp support. 
Left, close-up of 
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Hunting Little Big Game 
with Your MICROSCOPE 


POPULAR sell: NCR MONTHLY NOVBMBHR. torn 


lilt" 
• I 1.. 
I'm 
1 1 f..( 


E XI’LDllINC pi • >bnbly 
fascinating of 
can enjoy it as much : 
to if yon have :i ruin 
vaditig new realms with y* 'll i n *:» ?• »% • 
IvilHOX ClUl he Just as fn.Ki-inal in;- nr an 
expedition to Die Jungle "i a visit tn 
ocean Hour and a whole l«*i rlie: 
and safer. l«’«»r example, you will 
the tin ill of marine ex|ilornl ion in 
amlnlliR the strange ereatm : H it 
linblt the waters of slngnmii pu.li 
garden pools, ni|iiariunis. and tli 
The microscopic animals j; i • *n | 
gethcr under the general name o 
lozoa provide endless enleil linno 
the mieroseopisl hern use I 

If til both in form and In iiunih \ 
J''urthernmre, the I'roluzoa an* >•) gi*-< 
Importance to science Immune, being Hi 
simplest of living animals consist hi| 
of hut n single aulnnleil cell llioy >i 
lord a means of studying lun 
life proeejises. l-'or in-lain •*. a Ih 
study of I he crawling iiniiel>a v 
the scientist much about the am. 
cells found In the human bod 
about iIIschsoh I rucenble to alldi a 
that Ret Into Die himuiii system 
There are several convenient • 
of protozoans. Perhaps II 
way of collecting a supply Is <" » 
little expedition, eipiipped wl'li a dip 
plug tube or bollle mid a jar ha vim; a 
anew cap. for Ihe purpose «.f . ..It.-. I in- : 
water from slngtinnl ponds, lily p 1 s. 
and the like. There is hardly anv op u 

body of wulei i lint il not 

lnleresIliiR microscopic life 
The dipping tilhe consists ioei« ly .-i < 
Straight pieee or glass tubing at lee d 
a foot long. If Die ends of lie luhe have 
sharp edges. heat Die g lass in a I! <- *«i 
alcohol name until tin* clues have l*o- 
eome rounded. To use the tube, hold one 
end slinl with your linger and plunge 
Die oilier end into the water to the re- 
. miied depth. Then raise your finger 
lor a moment I" permit the Hepped air 
lo ej;eape. The water will rise in the 
lube to it *i normal level. Keplacc your 
linger, mid y«m ean lift Ihe lulK-fid of 
water and empty i> into your collection 
jar. In sueh collect i hr. try to get a con- 
siderahl" ipianlily of solid material 
from Ihe pond Imllom. The slimy layer 
Dial, usually covers the bottom is rich 
iu living creatures. 

A dipping bottle is a small glass bnt- 
lle or vial fastened (<> Die end of a slick 
so Dial it looks like a glass-headed 
croipiel mallet. II is used like a dipper 
In scoop material from Die bottom of 
st reams or ponds. 

When von have returned to your mi- 


MORTON 


WAILING 


•lesK. transfer, with n dipping 
cine .lioppcr, a drop or two 
valor to a clean microscope 
•.•me of the solid material, 
• lean cover glass over the 
■ m are ready for Ihe trek 
n count i y. As for iiingni- 
V or Hill diameters Is sulll- 
•■inl searching. been use Ibis 
restricted field and better 
to liny not liiug of Die clear- 
io many microscopes. Alter 
i aH-d an interesting spoci- 
m haps |-*rsuadcd it to re- 
y one of tlx? methods dc- 
v. you can switch to higlicr 
l*>wr study. 

Because of the great many different 
protozoans It is impossible to describe 
all of them here. However an attempt 
will be made to mention, at least, sonic 
of Die more common ami important 
varieties. 

Biologists have divided the Protozoa 
into three groups, the aniwboid pro- 
tozoans or Sarcodina, the flagellate 
protozoans or Mastigophora, and the 
ciliate protozoans or Infusoria. 

The first group gets its name from 
tlie anupl»a. simplest of one-ccllcd ani- 
mals. These creatures have one out- 
standing characteristic: they move 

about by extending the protoplasm that 
makes up the cell until it forms tem- 
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porary feet, pscudopodin. The amceba 
literally flows into its foot, as you will 
discover by watching one with your 
microscope. Amoeba prolans is the 
best-known member of the group. It 
is essentially a naked single cell, look- 
ing not unlike n drop of jolly that 
contains several solid particles. 

When first placed on a slide, Ike 
nnuebn usually gathers Itself Into a 
globular drop, but after a time you 
will see a branch grow out from the 
drop and perhaps another and another. 
These are the temporary feet. Willi 
them, the nmtoba moves about, on- 
gulfing bits of food. The proeesse.x 
that, go on Inside an n nucha are rn liter 
complicated and can best be studied 
with the aid of a good textbook Dial 
describes Diem in detail. 

Other members of the nmoha's fami- 
ly may lake any of a variety of appear- 
ances. Some of lliem secrete a suli- 


I IUNTING PROTOZOANS 

Living cieoluroi oro easily 
cuphficd in ilugnoid ponilf 
or lily pool* will* Iho *im- 
iilo dipping kollli* piclurod 
Urn. Il it made by lotion- 
ing a tmoll vial lo llio ond 
of o iliek by moan* of rub- 
ber Ixinrlt, ot illinlinloil 
obovn, and it uted like a 
dipper lo tcoop up templet 
from prorniting loctiliont 


stance Drat hardens Inin a prnluellvo 
covering. Otlicrs gather together liny 
grains .>r sand and eoment them Into 
h hull sltoll. VTott will bo nstonlalioU 
by the sit ill displayed by these simple 
rmdiiivs, for Die grains look as if 
they hail lieen ntied togelhor by a 
mttxlci mason, and tho shape Is ns 
uniform and exact ns if ail architect 
- > engineer had supervised tho work. 
Typical of these sand-grain masons 
: lUfjinpia i • * i t oftrto, 11 builds an 
ingenious sand shell shaped like an 
"id i ash ii •m-d balloon. The Inside coin- 
part mcnl >i Ihe shell is slightly larger 
than that 

required for the nimebulikc inhabitant. 
Dilllugiu can 


produce pscudopodin at 
will, and extend them for the pm pose of 
moving about or capturing food. There 

nro runs other forms taken by the 

shells of creatures like Dllllugia. You 
will have no trouble limllng such shells 
p they are present in your pond water, 
for they may he large enough to appear 
ns a tiny speck to Die unaided eye. 

A rc llo VHlffttris Is an example of a 
smooth -shelled relative of lire nmo-lm. 
When seen from above, the shell looks 
like a doughnut; from the side, il some- 
what resembles a football. The one-cell 
animal, which can put out pscudopodin 
like all its other near relatives, is at- 
tachcd to Ihe shell by tiny strands. 
Sometimes Arcella has a shell marked 
with undulations. 
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In a drop of wolor. 
you will find croa- 
tuiei at Droncjc at 
llioic of Oily jungle 


Voilicollo enmpan. 
ula anclioird lo a 
fixed ebiocl by ill 
springlike Dorn. 
Al I li o liglil it o 
group of profoio- 
uni, willi tironni- 
lino Euglomo in 
grooleil numboit 


Hni;cllnte protozoans Imw 
ncl eristic foul mo Mini will . 
lo iccuKnlxo them, Tlioy nmv 
UioniiH of llni'clln, hi slciid. r I 
IoiwIIiik. like :i whip, n nnlly 
oml. Ity IiihIiIiik these lino 
tho erunliircn ill ii w i>r pu.ih i 
lllioilicll Iho W.'ilol. Will'll Mil 
(Uil'cllum in present, It iimii .11 > 
flout ••ml. P.y w 1 1 1 1 • | • 1 1 1 1 ' If 
nnlnml dm w«« II ho if jihini;. r I • i • 

*11 (,’OlllHIIIH hnvo HOl'el III 1 1 . |- 
(rnlllllR holiind mill imnio > \t . i 
llii! hIcIii. 


A COMMON f«u ill of 

/ \ 1/ hr )ht Vi ‘hi Is. II l?i :i 
sti enmline crenl iim 
rounded forwmd on. I, 
IhiRcllnm extends. T| 

Die renter. Usually I 
hccmiHc of llio clilmoph vll it 

which in Itollcved lo ho n . i 
inHiiiir.’ii-lui ini' fin ill ju I .i i p 
Nome! lines llio croon muh il.il 
III if. and Dio animal limn nppnt- 
alonj; by eiipliu Iiiij out -ide f..< 
llio linfiellum ond y.m may lo 
mnk i! mil n lo.l spot. Tlii •: is . 
aye Hpot because ll i . Indieved i 
Hllive lo lij;hl. 

r.ifia...- i;/iihilm a|ipo;n : n : a 
formod sphere Dial rolls 
water on I ho slide. This or 
ly ll colony of ll.i;:ellnle In 
oral handled. Tho In ; l l ii 
Volvox is in (ho spiini;. 

< -iliale protozoa iim dil 
clinics l»y linvinj;. .as ; 
motion, a f* *o:i I many 


cilia, which I hoy 
scores of on i s 
of an old I toman j 

selves ltirmij;h Dn 
Ifiom . 
i each. 


1 l 

t:isi 

u il 

Inn 


• mi 


y, i" propel them- 
lor or lo fail Dm 
hi inc food purli- 


/*.. r.imeefi/ m /nmhitnm is peilmps (h** 
■n( -known member of (liis croup. II is 


I VIII W 
fihiii*. 
ln’iitj; 
hy n 
hwIiih 

iimiIIm 


Dn- "nlippcr nnlinnlriilu" lio- 
•• I* shaped xnnioivlial like n low 
II i'l chamoloi I zed liy ll* shape. by 
covered uniformly willi cilia, and 
sliiliko mark along mm side. It 
nliout uilh n piaccfnl. wavy 


W IDI.K lln* imrninrciuin is free-swim- 
ming. niiollmr dilate. Vmltcrllti 
onupiNiifii, niielims IlM'lf lo route llx.il 
object l.y in«*ans >.f a slender linen. I Dial 
il call .'oil up like n corkscrew. Ill Rcn- 
• •inl. il liM.ltH rnuieivlinl III;.* n liell-rluipol 
lily 1*1. ocoin on n long Mem. A line of 
.•Ilia around Dm oilier end (ciliary dlsIO 
bilni.it foo.1 to It. The nucleus limits like 
•I eiiiwd hand. When Vorlicdln la 
rii'.htcncd. na l.y wmie object touching 
il. Ilic 'talk eonlinclj: maidenly like n re- 
|.-:i«i(-«| sprinjt, Jerking the animal mil of 
•he way. Al the Kinu* time. Vorticelln 
folds Ha cilia inward and cnntinfls into 
ah. II shape something liken slrnwlioriy. 

Slculnr po/ywiorp/iMx is an iliteicstinir 
eilinle Hint can either swim nliout or 


Sprooding a layer of albumen limlirc on a 
'lido fo Irap o creolucc in a diop of toiler 


anchor il self to a idono or hit of vcgetfi- 
Don. ll h- shaped liken lonj; funmil. Tho 
"p|*cr end of Die runnel beam n Mjilral 
<■'« of strong ellln, which help in loco- 
utol Ion and rood gathering. The hody in 
< mv< led with smaller cilia, mid limy have 
•""lie : pi ueu iilno. Thin hi «mu of Dio 
protozoans. ii i" found oil roots 
ami lea v«*a of water plants. 

ps hi, Ins looks somewhat like l>lf- 
f I iiltln hecmise II lino n hmd shell tlmt 
i. setnl.l. ■< (i hand p.rcmide. Its shell In of 
" UUlfu const met Ion, consist Inn or rows 
<d plrdes arranged in zones. Cilln project 
Diiongh openings linlwccn Die plutes. 
The inoiilli Is encircled hy n row <»r teeth 
intermixed wjlh knee cilln. C'oleps oc- 
t'uis in ponds mid in liny Infusions that 
have floral ji long Dine. 

I k. i" me scored of other .'Hinted pro- 
iMvoanv. any one of which you may llnd 
under your lens. Some look like par- 
aiimcia. while others do not look like 
anythin!; In par 1 ieulnr. The bent method 
<>r making Ideiitlllcatloii, If you want lo 
engage in serious study is lo ohtain a 
• ''liable i.'ferencc book conln iulng pic- 
lines and desci'iptioiis. 

IN ADDITION lo collecting water from 
I ponds, streams, and even Die ocean, 
.von can obtain protozoans In a number 
..f other ways. A common one is lo make 
a hay infusion. Simply Rather a handful 
«>f dry Riass or hay, and pul it to soak 
in a jar of water. Usually, water from a 
pond or sir. -am Is better limn Dial from 
Die city mains or a well. After a few 
days, you oiifiht lo have an abundance 
Mr microscopic life— nlonR with coiisi.l- 
ci .able odor, which you can disregard. 

Another way to obtain specimens is lo 
anther half decayed water-lily or other 
aquatic-plant leaves and put them in a 
jar of water for a few days. 

l-aiclena can he produced in abundance 
by coverinjr some crushed rice willi pond 
water for two weeks. Paramecin can ho 
raised in a ciilliiie made l.y boiliuR dry 
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A liny infusion. mod'* by pul- 
ling (fried grow inlo « i - if 
li'ill lull ol water anil lul- 
ling il stand, will provide 
many inlecosling specimens 


To ilow up Ilio movnmenls of liny animals, 
you can snaro I tic m willi collon, or pul thorn 
jo tl***>P with an nnosllicilie, os shown liolow 


lain-sl l*y «llss*>l vim; i;«*ln I in illic hit 
iixnl for desserts will dol in lln; wiili 
A network fnlimril of collon libel III li 
at » ploco of till «*i pnpci will i 
strict the nre.-i of movement ol the ( I • 


Y OU nmy Imve .liitteully in s.'.-im; I lie 
ilellcnle lliiRctln or cilia of |»roio-/«Miiin. 
|)nrk-fleld lllunilnntion will In-lp. If you 
have (lot n ccoh.su i y opilpiticnl. Anotlici 
mol liml Is to slain tin* cilia. Noland's 
Htidnlng-llxing solution for (Ills |iiii|mi 
consists of I wo ctilih! cciilliili’lein ol ylye 
ciln, folly cubic conliinclrr s of a satu- 
rated solution of phenol tenrlwilic acid l 
in water, twenty cubic centinii'leis of 
foiinnlln, mill Ion milllgrnniK of gentliiu 
violet «lyc. In mixing. iuM a few of 

wntrr to the ilyc. ami then mill II th.*i 

lualoi lain. Place n drop of I Ills i capciit 


floating mntcrlnl. ami rrexl *1 ' 
water coul a I it lug pnrameeln. 

Keep Infusions ami i:n s "t v. 
tnlulng pond life in the light, i 
direct Hmillght. 

Yon will find Hint many p 
urn too lively to In* observed 
Thorn me varioua ways ol f.lov 
up. You can nmko them dnm 
lug a ill'll* of ve l y dlliili pi a 
to the water on the nllde. « 'Idol 
luj used hiHtond. A lit t to nllmm 
of egg) added lo lln* water wll 
IllovenienlH. Similar i i-iiill -s e 


I "get her on 


SomeThings You Should Know About Microscope Lenses 


T m<: term "compound microscope” 
Is used to distinguish n certain 
type of multllcns magnifying in- 
strument from simple microscopes 
such as Sherlock Holmes's rending 
glass. A compound microscope con- 
sists essentially of a tuhe having at 
Its lower end an objective lens or 
system of lenses and al ils upper end 
an eyepiece or ocular system. 

The objective acts like a Liny, short 
focus simple lens il may even he 
such a Ions and magi lilies the object 
on I he slide, forming an image near the 
upper end of the tube. The eyepiece, 
acting like another simple lens, is 
focused on the image formed by the 
objective and magnifies it still further. 

Magnification of a microscope is 
commonly changed in one of three 
ways by using a higher or lower- 
powered objective, by using an eye- 
piece of different magnifying power, 
or by increasing or decreasing the 
tube length. 

In selecting a microscope, magni- 


fication should be a secondary con- 
siderution. Magnification alone is 
worthless; the lenses must give good 
resolution ns well. In other wonts, 
the details of the inngiiillcd Image 
must Im* clear. A cheap iiisliunieiil 
may produce a mag n III* -at ion oi fitiu 
diameters, as the manufacturer claims, 
but I he image will In* so blurred be- 
cause of |«Hir reso|iiti*)ii I Icil tmlliillg 
whatever Is gained by the niugiilfiru 
lion. 

Itesailidioii depends primarily upon 
the materials mid workmanship t i«.«t 
go into the lenses. The use of liigh- 
grmle optical glass, plus careful grind- 
ing to eliminate as many of I he in- 
herent lens faults as |»issihie, is nec- 
essary. Such things exist money, which 
accounts for much of the seemingly 
high price of a good microscope. 

Mierosco|*e lenses may or mav not 
he marked to indicate their | waver and 
other characteristics. ITcarut-day 
practice is to mark *'profcssion:il- 
tyi>e" objectives to indicate their focal 


Ictiglh, magnifying jwiwer, aperture, 
ami .soiucl inics the degree of color 
«**ii clioii. Usually of greatest Inlcr- 
» . i lo (he nv< rage amateur is llie pow- 
« r. gen -rally stamped In sonic such 
way as "in X." meaning that the lens 
li s a linear niagidllcatlon of ten. 
Amabur microscopes seldom arc 
marked for objective power. 

Kyrpioc* s, when marked, bear Home 
orb ligurc as ii or 10, or maybe 5 X 
'•I fn X. unhealing the muiibcr of times 
lliey magnify llw Image formed by 
Uic objective. Special eyepieces, such 
as those intended for use with ob- 
i* - lives highly cor rected for color, 
I '-ar Iml In r mar kings. Again, many 
amab ur microscopes bear no mark- 
ings on lire oculars. 

Total i" gull at ii in of a compound 
ml. a o.scnpc is *lelormiiie<l m-curately 
etiiit:;;h l.tr all practical purposes by 
rending lire scale on the draw tube, 
when one is provided, or by multiply- 
ing the magnification of the objective 
by that ol tin* eyepiece. 
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deep, use less reagent in lion to 

i lie water. 

Making permanent. slides • i' proto 
zonns is «L little niOlc dillioul? tti:m :r. 
ing slides <>f simpler apccinu n rich 
diatom skeletons, because the tils', cn a 
lures must be killed ami Jixed witliont 
distortion. 

First it is necessary (<• trap the pinto 
zonns. 'i'liis is done in tin* naun- way licit 
you capture flies with tlypnpri. Make 
some albumen Oxnllvc ns follows: it»*nl 

the white or all egg, let il Miami a While 
and then skill the froth oft the tup. FI I 
tor tin; re ma in lug liquid tlinnn.h el.iih. 
or through paper with the aid ot mici|i>u. 

Hunting St 


and add an equal amount of ;;lyeerin. 
To prevent spoiling, inti mine.* a little 
thymol or salicylate of soda. :<l..ut a half 
Crum for each twenty entile eenliiuelers. 

S MEAR the slide with this fixative, ami 
drop on the film a little water con- 
taining the specimens. l-*t the water 
evaporate until the fixative is only slight- 
ly moist. Then immerse the slide in the 
fixing agent, which will kill and "set" 
the protozoans. A suitable fixer consists 
of ten cubic centimeters of a saturatcal 
solution of corrosive sublimate in water 

nml one imeter of glacial 

acetic nch I . Fix for several minutes, then 

RANGE Gr 


stain, dcbydralc. and mount in balsam. 
(NOTE: solutions containing corrosive 
sublimate arc very poisonous. Handle 
them with great cure, and keep them out 
of the reach of children.) 

You can, of course, vary the technique 
here and there. For instance. Instead ol 
dehydrating and mounting In balsam af- 
staining, you can mount in glycerin. 
Simply put a few drops of dilute glycerin 
on the slide, and set. aside in a dustless 
place until the water evaporates. Then 
add I lie cover glass, seal the edge wllh 
| m ratlin, and finally ring with lacquer. 


KATU R ES 
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icroscope 


Piororox.t and other ml. 
rrotropic animal* may he 
siained aiih neutral red, 
a« it die r it;lii. hy drop. 
pi"C <he Main al one sl(e 
of the cover f.la'i and 
•nibinr II Sow iintri lira'll 
lo a Idoiler lielJ opposite 


A hydra photographed under tie- micro- 
•cope. The pro|ecll«n n« die lower eml 
is a hud which I, tier will detach it- 
self to form a separate Animalcule 


^1115 difference between I lie 
j microscopist wlm attempts 

Jj lo "bring ’em bark alive." 

Mm ami the Iitmlcr wlm stalks 

ail Asiatic titter with similar inteiv- 
lions. is mainly one of (lie si/e of 
the mime. Capturing miciosiopic 
organisms niul making them behave 
c all lie every bil as exciting as I ho 
subduing of huger animals— and il 
is much safer. 

There are good reasons why al- 
most every amateur turns lo a drop 
of stagnant waler for his firsl thrills 
in microscopy — ami returns to il 
lime and again as long ns lie pur- 
sues bis hobby. In such a drop is a 
woild I coming villi life, a woild 
peopled bv a seemingly endless variety of 
strange little creatines whit h arc always 
ready to put on a show. These interesting 
pci formers usually are not ilifltciill to find, 
for they abound in back-yard lily ponds. 


to sec details of its anatomy. A few ways 
of making protozoans ami other micro- 
scopic creatures behave will be described. 

For capturing specimens in lily pools 
and si agnail t dit< lies, you need noth- 
ing more than a pieic of glass tub- 
ing a foot long and a few one- or 
Ivvo-mmi e bodies with lightly fitting 
coiks. The collecting bottles arc lo 
be filled about three fouiths full of 
water aml tlic rest of the way with 
the sediment that forms a layer over 
the surface of the pond bottom. 

Hold a linger over one end of I be 
tube, and lower it into the water 
until I be other end touches the sedi- 
ment layer. Lift the finger, and the 


roadside dilcltes. fish aigiaiiums, and 
wherever else thcic is water that stands 
iindislmlicd for considerable lengths of 
lime. 

The creatures lo lie found in such places 
have l»ecii dcscrilied in earlier nitidcs of 
ibis series. Doubtless, every microscnpisl 
who lias liccn engaged in his hoMiy more 
than a few hours, all early lias marie I Ik- 
acquaintance of many of them. He lias 
discovered that it is not always an easy 
matter to make I Item behave while he 
studies them. In fact, even to find a par- 
ticular specimen may be surprisingly diffi- 
cult; and when, at last, it is captured, it 
may add insult to injury by galloping all 
over the sliile. making it next to impossible 
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edge but will not flow over I lie lop. The 
water will be drawn between slide and 
glass bv capillary al tract ion. 

If you must leave the preparation for 
longer than a quarter hour, there is a way 
of pi eventing loss of your specimens. Sim- 
ply -apply a ribbon of petroleum jelly along 
the slide edges, so that it forms a seal that 
prevents the air from reaching the water. 
Some kind of "grease gun" will have to lie 
used for this. Perhaps you can obtain an 
empty collapsible tube of the type com- 
monly used for applying salve to the eyes. 
Such tulies have long, slender nozzles. Fill 
the IiiIm- by removing the clip at (lie end, 
and. il necessary, flatten the nozzle slight- 
ly to make the ribbon thin and wide 
enough. Another way of making a petrole- 
um-jelly gun is to fit a fine-lipped medi- 
<ine dropper lube with a little plunger 
(hat can be pushed forward to expel the 
jelly. In filling such a gun, do not include 
any more air than is necessary. 

To stiuly a lively pnrnmccium, rotifer, 
or microscopic worm while it is cruising 
about beneath the cover glass, is a matter 
of juggling more than anything else. It is 
a never-ending marvel that there is enough 
spaic beneath the cover glass, in a single 
drop of water, for so muc h activity to take 
place. Hut, of course, you ore magnifying 
everything jH’ihitps 500 times, including 
the cruising spare of the creatures. 

\ I ANY limes it is desirable to slow down 
1 I lie :k I ivil ios of t lie s|K*cimens. There 
are several ways of doing this. You can let 
the water evaporate until the cover glass, 
drawn Inwards the slide by the surface 
tension of the water, presses the specimens 
mi tightly that they cannot move with their 
usual agility, yet not forcibly enough to 
crush them. The disadvantage of this 
stunt is that the time interval during which 
observations can be marie before the crea- 
tures me smashed completely, or die from 
lack of water or oxygen, is tml very great. 
There also is some distortion as a result 
of the pressure. 

Some niicroscopisls mix gelatin with the 
water, to 

|*o*dt»ce a thick liquiil in which (lie ntiimuls 
lind il difficult to navigate with their custom- 
my <|iccd. Von can obtain gelatin at any drug 
More, in shcci nr granular form; the unfla- 
\< red kitchen variety, intended fur making 
desserts, also is suitable. 

lYihni* tin- easiest way of confining (lie 
■" I i'll ics nf the speeimrns to small areas and 
sl> ovine them down to a '|>ccd that permits 
detailed study, is to place a hit of ordinary 
aiiMirlienl cotton beneath t lie cover glass hc- 
f-rc adding (lie drop of water. Spread the cot- 
t"u filters out into a thin layer, so that they 
hunt a network The Creatures will be trapped 
nil hin (he meshes nf this network, and t Inis 
kept within bounds. 

Although a great deal of their struct nre ran 
hr oliscivid by studying protozoans and other 
minute organisms in their natural condition, 
the application of stains will tiring out othrr- 
wivr invisible characteristics. Hut the majority 
of microscopic stains quickly kill these del- 
icate crcatuies. often causing them to fold up 
into meaningless balls. There is, however, an 



water will rush into the lube, carry- 
ing some of the sediment with it. 
Replace the finger, lilt the tube out. and 
transfer its burden of water and sediment 
to a bottle. Use the same method to trans- 
fer specimens from bottle to slide. 

Add a quantity of dry hay to a jar of 
water and let it stand for two or I luce 


days in a well-lighted place, but not in 
direct sunlight. Al (lie end of that lime, 
it will contain a surprising numlier of mi- 
croscopic sjiccitnctis. Water that has lie cn 
standing in a container for a day or two 
is Imllcr limn water taken diicclly from a 
fauiet. Iiccause il is free from excess dis- 
solved oxygen ami other gases. Lettuce 
leaves also can lie used to make an infusion 
that will provide other types of little 
animals. 

An aquarium, especially one that con- 
tains both fish and growing plants, in which 
the water is not r hanged often, will yield 
a normally invisible menagerie that will 
keep you busy for hours. The waste mat- 
ter that collects on lire but lorn, frequently 
is alive with rotifers, little creatures whose 
activity ami complexity of structure makes 
them interesting imcrnsro|MC subjects. 
With the rolilets may Ik* found little 
wormlike animals or nemalmles, t lose rela- 
tives of vinegar eels. Hydras, inany-aniKil 
animals just lately visilde to the naked 
eye, sometimes can l«e captured on (lie 
walls rtf an aquarium nearest the light. 

’I lie usual way of prewiring these organ- 
isms for olrservalion is to transfer I hem 
to a < lean glass slide in a drop of the same 
water in which they arc growing, and then 


Ilow to Make 
Permanent Slides 


| Tin* Hut step In nuking a permanent 
I slide tor animal specimens is lo ap- 
ply a coal of albumen fixative lo a slide 


alien it mil in a linn layer. II you are 
nl careful, the water will evaporate la- 
on- you know il. and your zuo will shut 
p shop in a hurry. It lakes scarcely a 
all hour for all the water lo disapficnr 
rum In-neat h a rover glass umler average 
ouditions, though the only surface in con- 
ail with the air is a thin line aiouml the 
decs nf the cover ! 

Every fifteen minutes or so. add water 
ii that on llie slide. Simply place, with 
he aid of a medicine dn»p|«cr or pipette, 
a little water on the slide at one edge of 
tin- ■ uver glass, where il will touch (lie 


2 With II dipping tub*. " drop of pond 
water is transferred to the slide. 
The use of the dipping tube, explained in 
thin nilicle. aids in collecting specimen* 
a mi prove shandy in meny oilier operations 


n The protozoans trapped on the at- 
») bumen-doated slide arc fixed by im- 
mersing it in Worcester's fluid, the 
formula for which is g' tf en elsewhere 


Although it looks like a plant, the Strange specimen 
pictured above is an obeli*, a colonial 01 elitism that 
lives in the sea. It was stained to slrow its structure 
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What Is I/? 

Here is n chance lo try your eye at a 
little microscope detective work. The 
S|>ccimcn shown in the photomicrograph 
was found in a (hop of sediment from a 
hack-yard lily pool. Do you recognize 
anything familiar about its general ap- 
|K*anmce? Docs it remind you of any 
microscopic animal you have seen? If 
you have any ideas as to ils identity, jot 
them down ami mail lo (he Microscope 
I edit or. Popular Science Monthly, 
35 3 Fourth Avenue, New Yoik, N. Y. 


Sitlrn <li.vt«ni Hkelelniul, I iko 
llio pair nhnvvn nliovc. often 
air fotnul in pond water in 
which mlcioacnpie nniin.iU 
me helm*. trapped, There 
plant (orma Itave K'eat 
t-c At the right i« a 
living diatom which was 
catiRhi on an albumen- 
coated slide during the 
pieparation of specimen* of 
pioioxoans mid the allied or- 
cnuliini* with which they live 


easy way nf applying slain to living prolo- 
/n;ui5 ami the like. 

'plllv slain nnnmonly med i*. nnilral reel. 

I nhlninahlc from biological supply house* 
stii'l some «>f the larger ding «foir*. Make a 
\v<nlc Solution l>V « % ih* truth nf :t 

in 1,000 cubic frill iiiirtrr* of water. *11ux 

i*« Approximately t •* j*.»i \;i I • nl tn three I'.i.iiu* 
I avotnlupoix t <lk*olvc<l in :i ijnnrf of water. 
I here nrc two wavs of u*iim tin* si :«in Onr i*s 
to plate A ilrop of it at thr nl|*e of the oner 

pl i . aim) then i" • umrlc ii to flow Imm nth (he 

bv applying a blotter at I hr opposite 
Nou mil watch the Maimin' .action hWiati* 
the infusorians and color the granules irtxiiio 
their horlic?. Another wav to mix a ilrop of 
the Main with four or five <lrop< of water con- 
hiiiiinp the $|>e< intern, (ctlmy At * foe .» li 
an<l then transfer a ilr*»p of tin* preparation 
to a sliile 

The makim' of permanent Mi«lr* of proto- 
zoan* anrl minute many relh^l animal* i^ a 
proa*** that niii:ht hr cla**ixl a* a 'port, for 
the element?; of uncertainty an<l sorpike are 
piominent. Kecui r of their smallwss UMl d d 
irate MiucUiies, ami often their ability t«» foM 
np into something that resembles nothin?: in 
particular when anything happens to inter- 
fere with their normal activities, tht*e tiny 
animals are not at all easy to mount. 

However, a poo<| protozoan slide ix worth 
all the trouble involved in makim; it. The 
process involves, briefly, ccinentiviR the animals 
to the slide, killing anrl fixing them, staining. 


A MKT TO HOLD 
TINY ANIMALS 

To Veep tprrlmtn* 
horn being washed 


removing wafer, and applying the mounting 

M AYER'S nllmmen fixative is uwil for fa*. 

tcniitp them to tiro slwle they will not 
be |i«M diifing Mlleo|UU»t Iwtwlliuc To make 
tli«< fixative, treat the white of an erg until it 
i< foamy, then |Hmr it into a tall tumbler or 
simiLir container, krt it Maud until a ftotli or 
srnm ha* o»IInlol at tlie tup. Transfer the 
dear li<|titcl tinder I Ik* scum, In another con- 
tainer, anil add to it an cipial volume of glvr- 
r v in Tn I >r event arid two grams of 

salicylate nf soda t«i each WO ciiIhc ccnti- 
n:etefs of tlie mixture. 1 iltcr tlinmirh cotton 
into a pro|*-rly lalidcd Inittle. 

Clean several slides 1 «» renmve grease, ami 
| 4 nce a tiny drop nf tlie albumrn fixative in 
the center of cadi. Spread this out with your 
finger into a very thin, even film Set tlie 
slides a<*k* in a dust -free | 4 acc f if they are not 
to Ik* used immediately. 

Place in the center of each slide a drop of 
the water containing tin* organism*. Try to in- 
elude a* little sand and undesirable debris as 
|*oS*«l»le. lns|'ect each slide with the micro- 
5 coje at this point. to make *iirc that it con- 
tains the desired specimens. Ho not use a 
cover glass. Place the slides on a flat surface 
and let them dry until only a slightly moist 
sj»ot remains where the water drop was. Now 


Aunlliri fixer ymi might try is a picric- al- 
“•hoi solution made as follows: Water, (orly 
nihic centime! its ; ethyl alrnlml ninely-live 
I went, forty cubic cenlimelcrs; and picric 
acid 0.16 gram. 

1*1 111 " Id tain • the skin yellow, ... avoid 
liamllinc it miy inoie than is necessary. 

I is carli slide for a half hour in Worces- 
•cO Raid, and (lien wash in several changes 
of wafer, over a similar period. 

Various staining materials can be used. Eo- 
•in. hnrmatoxylin. iodine, arid fmlisinr. mer- 
turorlimme, and many oilier Mains will give 
good result*. Try using two Mains together, 
•uch as ci -si n and hncmatoxylin. The stain can 
It applied by immersing llie slide in a solu- 
lion of ii , or l>v laying I lie slide on a level stir, 
fare nml spreading a little pool of (lie slain 
over the area containing the specimens. A half 
"limife or more will lie rc<|iiircd for complete 
staining. If the mlor is loo deep, il usually 
can l*e reduced with alcohol. 

A I IKK ••Ini ni ne, i lie final mounting can he 
accomplished by flowing a half-and-half 
solution of glycerin and water over I lie spcc- 
"i*'» area, Idling I his stand for a half hour, 
nru! I lien replacing il with pure glycerin, finally 
adding the cover glass. Remove excess glyc- 
erin with a piece of blotter or filter pa|>cr, un- 
til the glass is dry, and then seal the Cover 
■lass in place with gold size. Such a slide will 
Iasi for a long time, but is not as rugged or 
|>crmanMit ns a balsam mount. 

Before balsam can be used, the S|>eciniens 
must l>c dehydrated. This is accomplished 
by leaving the slides for successive half-hour 


li.insfer them In the fixing solution, which 
kills the liny animals and at the same lime 
“fives” I heir Imdii-s so Hint they arc not 
shrunken or distorted. 

There are several preparations commonly 
»‘cd for living tissue, which may be em- 
ployed on protozoans, One, W'orccsler's fluid, 
is prepared according to the following for- 
mula: Formaldehyde ( 10 |wrcent formalin so- 
lution), one ounce; water, three ounce*; and 
as much bichloride of mercury (corrosive 
sublimate), as will lie dissolved. 

I ) It lll.OKIDK of mercury is a powerful 
1 ' poison, so he extremely eareftll in hail- 
•flint* il. It is obtainable in tablet form, two 
“r three average si/e tablets being sufficient 
for tire amount of formaldehyde solution 
riven above. The formaldehyde usually sold 

■>n the tilde wfara *1 di 4ore* is .»f 40 perieni •trcnalli. Keep 

It l« irrigated, or I lie solution in a hoi lie plainly marked "poi 
lo hold them *(111 soil," 
for nwinition, a 
lull of codon i* 
place. I on il.c slide 
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pcriocfc in baths containing It ft y-, seventy-, 
eighty-five-, and nincty-fivo-percenl nlrolwl. 
It i* necessary lo remove the mercury that en- 
tered (lie specimens during fixing with the 
Worcester fluid. To do this, add iodine to the 
seventy-percent alcohol hath until it i< col- 
ored fairly deeply. Usually, ninety- livc-pcr- 
Cent alcohol is strong enough for the final 
hath, although absolute alcohol is better, |»ar- 
tinilarly in a damp climate. 

When all water lias been removed, flood 
each slide* with xylol for a minute or two. 
drain, place a drop of balsam in the center, 
and lower lire cover glass into place. 

You will find it instructive lo expei iinrtit a 
little with this prociss. For instance, you may 
l>e aide In produce excellent stifles by putting 
them directly into nincly-five-permit aholed 
in which f^one iodine has been ilissolvcfl, aftn 
straining ami rinsing. Change to a second 
iiimiy- live-percent 

ulcohol hath, (without iodine) for fifteen sec- 
onds or so, and then to the xylol. I .raving the 
s|Mcimcns ton long in alcohol will remove 
some stains, such as cosin. In transferring 
slides from water directly to ninety- live i»er- 


rmr alcohol, or from the strong alcohol lo 
water, diffusion currents which might prove 
troiildrsonic are avoided if (lie slide is plunged 
quickly beneath lire sec oik I fluid. 

I '»r li.imliiie/ slides in minimum rimttitics 
«»f S^dutiom, sfirti.il slide stainim; dtslies or 
jars, with grooved stales, arc available. Just as 
satisfactory arc small uraduatrs or jars whn<c 
indite dianicter is slightly more than oik- inch. 
Two slides, hack to back, can lie inserted into 
litem without fear of damaging the 5|icdmens. 

r | ^11 IS | process of mounting protozoans will. 

1 you will find, at the came time serve to 
trap diatoms aryl other interesting plant hums 
as well as microscopic animals. All houtrli it 
may lie drdrable to have tlir specimens segre- 
gated, there is no |<ntktilar objection to hav- 
ing diatoms ami amodttS «»r oilier animals, on 
t lie same 5lnle. 'I hey live together in nature. 

Your adventures in a drop of stagnant wa- 
ter may lead you to wonder about the water 
that von «hink. If your rclisli for tlie water 
will not he cliMurM by making surprising 
discoveries altoul if, you can have fun in mak- 
ing a micr«»sro|Hc examinalioii. 
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II you merely lake a drop of water from 
the faucet ami pul it on a slide, the chance 
are several million to one that you will find 
nothin". It probably is a fact that every city 
water supply in the world contains micro- 
bri-anisms. and frequently other interesting 
things such as insect legs. To capline these 
objects, it is necessary to strain (lie water 
through very fine ‘ilk. Water is allowed lo 
run through the silk for several minutes, after 
which the layer of sediment is washed from 
it lo a microscope slide. You can make a 
holder for the silk from a ten -cent strainer. 

The rinding of rotifers, snake -like nema- 
todes, pieces of insects, diatoms, algae, and 
similar things in your drinking water does not 
iitdii ate that you should stop drinking it. 
Such creatures usually are dead when found, 
and the insignificant amount of meat or veg- 
etable matter you consume by drinking the 
water means nothing at nil. Anyway, your 
l ody is equipped with defensive forces to han- 
dle such organisms as may enter it in food and 
water, and by other routes. 



Qfi 


owers 


Organism in Vast Variety of Forms 

Prove* a I'nsdnaliiiu Study — Mow to 
Mom, i Diatoms for Your Collection 



liOKDKN 1 1 ALL 

POPULAR SCIENCE MONTHLV AUGUST. 1933 


. As a result 

hiv of the diatoms 


mn roseope. 

Nearly everyone lias heard of diatoms 
and knows vaguely th.it they air liny 
plants (oo small to It seen I'V I he unaided 
vision. Few realize however, I hat tins 
widely scattered and prolific family can 
lie found in a vast number of forms. r\n It 
of which is endowed with almost unhe- 
lievahle beauty. Thrilling adventures and 
sights undrramed of awail the owner of 
a little mirroscope having a magnifying 
power of from 300 to 350 diameters. 

So large and luxuriant is this garden 
of nature that scores of men have made *t 
their life work to study and classify 
lire things they found in it. More Ilian 
10,000 different kinds of downs have 

been discovered ami classified in nmrr 
than 1,200 species. The work still goes 
on. In no other field can the microscn- 
pisl lind such variety of form ami color 
One diatom may resemble the steering 
wheel of your car; another may suggest 
an intricate ladder, and a third look like a 
series of delicately forged gratings. 

The diatom grows wherever there is 
moisture and light. Aside from this, it 
has no particular habitat. It is found at 
(lie seashore, in the bottom of creeks and 
ponds, adhering to moist rocks and 


A cover Rial* Is placed over the 
diatom specimen and il in tightly 
scaled down with Cnnnda bnlsnm 


lions of years ago. This sarcophagus rs|H 
roni|>osed of a hard, flintlike compound , 
of silicon. Ordinary sand is such a com- f-*' 
1 round. 


IF TUB lint tom of a large puddle, sev- 
* oral weeks old. is carefully scra|H-d 
some interesting diatom sjirrimens may Ire 
found. \Ye cannot, however, sec them 
with our unaided eyes, for a compara- 
tively large diatom measures only alroul 
one two-hundredth of an inch in diani- 
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I o'*ili»e<l forms of flowers (list lived 111111101111 
< 1 years ago may be found in your loolh pane. 
Diatoms may lie removed from the. water in 
which they abound by filtering, as shown below 


elcr. The mud you have I a km out of lit*' 
puddle should l>c drained free of water 
and a small bit of fin- residue placed on 
a dean slide ami carefully examined 

This search may reveal no diatom for 
il may be that, in I he puddle you chose, 
none was growing. In that case, it will be 
necessary lo find some stagnant pond or 
sluggish creek and scrajte the bottom for 
mud. Not all of these interesting plants, 
however will In* found on the hutlom. 
for a number of (lie s|>ccics ding lo oilier 
and larger plant life that grows in water. 
Often scraping the underside of a marine 
plant will bring lo light diatoms fas- 
tened to the leaves by gelatinous stalks. 
Those who live near flu* sea will undoubt- 
edly find specimens alt ached to seaweed. 

Once a source of diatoms is discovered, 
the real fun begins. Knch specimen ap- 
pears different from tin* others because 
of the extraordinary variety in this fam- 
ily. Objectives of both high and low power 
may be used. Indeni, many microsrn|K* 
enthusiasts claim that better and muie 
exciting views of tin* diatom may be had 
with I h<* lower powers. The writer how- 
ever. would advise the use of each. 

When we view a diatom with the 
high-powered objectives, it is necessary 
lo focus and refocus a number of times, 
for the thickness of the specimen may 
be such that one pari caniiol be brought 
i 11 1 1 < pei teO. focus without hluiring 
tinolher pari. Thus examination is ear- 
ned oil progressively at different levels. 

IT LINE diatoms are discovered in the 
* bed of a pond and we have a plentiful 
supply of them, it may prove interesting 
lo place a bit of wain and some of tile 
mud in the depression of one of the spo- 
< ini microscope slides nienlionei 
article Iasi month. Many of tlu 
selous little plants have the j: 
locomotion and we may rxperii 
ran* delight of seeing I hem prop 
selv es I In ought I he water. Some 


lather livelv motion lhal will cnrrv the 


past our vision in a zu 

In llu* study and examination of di* 
toms, tlu* thing that will si tike us m<e- 
lorcil'ly will he the ex<|uidle ami deli 
• ate pa I toms of the liny plants. It i* a 


Kisaiid great 


•signs using 
• very known geometrical form. The show 
i< absolutely unending for even though 


A11 ordinary medicine dropper or u 
pipette often is used by the micro. 
Scopisl in 1 1 • in»r small .> mount* 
ol mud and water coni. 'lining diatoms 
to the slide tor careful examination 


We should spend a li 
these specimens we could never exhaust 
(heir infinite variety. 

Diatoms, that is the very old. old di.i- 
loins (hat llowcrcd millions of years ago. 
have a number of important industrial 
duties. We huff 0111 silverware and often 
brush our teeth with those old. but slid 
I'orfcclly intact, little plants. Also, in (lie 
form of kiesclguhr, a fine powder, they 
an* used as the absorbents in the manu- 
facture of nitroglycerin and the prepara- 
tion of dynamite. We also find that much 
of this diatomacemis earth or kieselguhr. 


•atrst dc|>o: 
dial olivaceous earth was found in \ ir- 
This ih*|>«»sit mns (or n (|isI;iii< r of 
manv miles and in some spots is forty 




tioo and will not scratch, a great di 
| lii< i-ardi is used in polishing and cl 
ing agents. 

I lie alert mierosmpist docs not 
lo suffer for want of diatomaccoiis 1 


It 


it may Ik* found in I lie home. Not all 
tooth iKisles and powtlcrs contain this 
excellent polisher but many of them do. 
with the result that these fossilized dia- 


THE SURVIVOR Vol. 6 


2542 


THE SURVIVOR Vol. 6 


loins can easily lie brought lo I he since 
of (lie microscope. Silver [mlisli also often 
contains sucli earth as ils principle ingre- 
dient and hence contain diatoms. 

L'AC'II sample of toothpaste or silver 
*- J polish examined in the search f «»r 
ancienl diatoms, must first he dissolved 
in a small amount of water, t he excess 
water is then filtered off through very 
line cloth or hv means of chemical filter 
paper. The residue is transferred to a 
clean slide and placed on the stage of 
the microscope. Two or three drojrs at a 
lime is sufficient. As the slush is examined, 
the worker moves it about with the needle 
that was described in the first install- 
ment of this series. As lie does this, the 
microscopist will feel very much like the 
archaeologist who delves into old ruins 
seeking the . artifacts and records «»i 
ancient life. The ruins which the micro- 
scopic worker wanders amidst, however, 
are far older than any mins tint men 
have left for the archaeologist. 

IN CUI.I.ING through these hotankal 
1 graveyards, one of the In w-| towered 
Objectives may bo used since in (hi* 
way the area «if examination i* increased 
null the search speeded up. After inter- 
esting specimens have been found, III" 
objective may he changed for one of 

higher power. This "ill bring out detail* 

and reveal to us the strange fait that 
these niilli«u-yrnr-old diatoms were no 
different from those living today Indeed, 
one can find diatoms exactly like them 
at the bottom of any stagnant |h>o|. 

.I*ct us lake a good look at a living 
diatom. I'or this purpose a drop of water 


must l«c used. No diatom can exhibit 
natural habits unless placed in water 
which is its natural environment. Exam- 
ine it fust with 

lli** low-|«oucr objective, ami then with the 
hu:h-|WHver. The patient observer will dis- 
enver many intcieslins things alxmt diatoms. 
Each iixliviilu.il is encased in what is known 
by llir l**>|3iii"t asa fnistule. If it i* examined 
tiiKely. it will soon lx* seen that the cell wall 
i* on*le up .if two similar valets nearly par- 
allel to each ollirr. and eadi provided with 
a connecting hand projecting from it at a 
rfcdii angle. 

A TILL l«ox and ils cover give us a good 
1 * i.lea *>i I lx* way in which one of the 
valves ol a diatom firs inside llie other. In a 
KM''*, a diitom is much like an animal grow- 
ing iitM.lr a pill Ims — the larger the animal 
Incomes, the more tlie pill Im>x expands. As 
I In* protoplasmic contents of a growing dia- 
tom increases, wr find the valve expanding 
to lake carr of the growth. 

No student can ga« U|»)ii these intricate 
and wondrous forms without being wired 
will* a ik**iie to pirpiie *|«ecimrns in mounted 
fiuin Ome a >ii|idy «»f tlx- living diatoms 
Ims Ixm ilise ovned, this K an easy mailer. 
I lx- mud from a attic *»r ix>ixl Imtlum that 
wr Irani from examination contains a large 
mmiler of ilialnm*. i* placed in the holtom of 
a • mall whir mouthed glass vessel. A strong 
solution of either hydrochloric or niliir add, 
one part arid to one pul water, is placed over 
tlx* mixture anil the whole tmilrd slowly un- 
til part of Clio wider and acid evaporate. 

I he h.piid that is Hi is carefully rtplionrd 
off. rare Ixing taken to prevent the end of the 
*i|4i«nmg tube from leaching the hot loin of 
the Mintaiiirr, as alt of llir jjcdmrirt will set- 
tle to lire I ki| tom alter llir ImuHiir and your 
siphon may* easily drain oil the very I inert 
»|h*i imrns von have collected. 

t»vrr the residue, dear water is poured and 
this in linn is si|«lt«>tir»l off after the earth. 


containing the specimens, has been given time 
to 'elite to the bottom of the container. As 
the next cleansing operation, the earth is boiled 
slowly in carbonate of soda and after an hour 
oi so the heat is turned off and the earth per- 
milted lo settle. This solution is siphoned off 
and replaced with clear water. After this 
last washing with water and final siphoning, 
the s|>cciinrns are realty' lo be mounted. 

Just a speck of I tic moisture remaining in 
the bottom is transferred to a clean micro- 
scope slide. It is left there until all of the 
moisture has evaporated. Naturally, this op- 
eration may he speeded up by slow heating 
and it is really best to do this to be sure there 
is no water in the finished mounting for if 
any remains it will spoil your work. 

A FTER the speck left on flic slide lias been 
thoroughly dried, it is covered with a 
thin layer of dilute Canada balsam which is 
permitted to set alter a thin cover glass has 
been put in place. 

In the picpurntiun of diatom slides in this 
manner, the woikcr should not stop at one 
- Ii* l* In a single Ira spoonful of the light kind 
of mud, there will lie found enough diatoms 
Ini many slides. Indeed, each little speck of 
dirt will contain a number of them For that 
n i*oii, at liast two dozen slide* should be 
pn pared at a time. Even then, you will have 
only a very small number of the large family 
o| diatoms. 

A* time goes on, our collection of slides will 
grow until we have so many boxes of slides 
that it xv ill he advisable to make some kind 
of a cabinet for them. In such a cabinet, they 
« an he classified so they will he instantly 
available. The cabinet need not he elaborate. 
In fact, a cabinet made from cigar-box wood, 
ol the general type shown at the head of tills 
atliilr. will meet the needs of most amateur 
mil loscopists for years to come. 



Above, tweezers are used to place a 
bit of mycctozo-n on the slip glass be- 
neath the microscope’s lens. At left, 
liaematoxylin ai»H dropper which arc 
used in staining the tiny specimens 


Invisible Chemists found 

with a Microscope 
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A MONG the most fascinating, ni 

Imps aiming the most useful, forms 
of microscopic life known to man 
are the mycelozoa, moldlike organ- 
isms found in the deep woods. Their swift 
life cycle presents a multitude of forms ami 
a prided riot of color. At certain stages, 
these liny creatures make surprising halloon 
journeys through the air. It is a form of 
life so varied, so alive, and so baffling (hat 
we could spend years and years investigating 
i( without . probably, adding anything new 
lo (lie vast number of facts already known 
about it. 

If you live in the country or on tin* out- 
skirts of a city, it is likely that you will he 
able to find millions of mycetozoa in your 
back yard. After you have found them, you 
will have (rouble deciding whether your 
captives arc plants or animals for the 


lime Mol, I I'm on I 'on ml hi the Woods 
/Ire Studied I hi, In « l .cos . . . Staining 
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mycctozoa pass through a life cycle I hat is 
extremely confusing bolh to I lie zoologist 
am I I lie l>otaiiist. Today many authorities 
consider these miles as animal hut admit 
lh.it. in t Itcii system of propagation, they arc 
vegeta We. As a result, the statement that 
they are animals is not universally accepted. 

To find the mycctozoa, we enter tlie 
woodlands and seek a low, damp spot where 
rank vegetation is growing about fallen and 
decaying trees. Such is the home of the 
mycctozoa. of which there are some 500 
classified varieties. It should be kept in 
mind that the liny animal we seek lias sev- 
er. d forms and I he microscopist must be 
able to recognize the one that is most easily 
found. On the surface of decayed logs look 
for a white slimy substance known as plas- 
modium. which is a mass of protoplasm 
formed by liny organisms and strongly re- 
sembling the while of an egg. We may he 
fortunate enough to find it on the surface 
of a log, or, if not there, we may have to 
dig into the wood beneath the boik to find 
ii living in strange, active colonies. 

Of course it can be seen with the naked 
cy» and may be found in patches a fool 
square. This plasmodium consists of a fam- 
ily of myrrlozoa in its most important life 
stage, if flic hunter lias lime to s|Niro and 
will watch this mass, he will see that it has 
the power of locomotion. As a matter of 
fact, it is composed of a large army of a 
particular kind of nivcclozoa that is char- 
acterized by the tendency to congregate in 
this strange manner. 

lor the pm po<<* of capturing a number of 
the family, we have brought with us a clean 
piece of while blotting paper. When the 
plasmodium is found, the paper is dampened 
and some of the slimy substance is placed 
upon it. Arrangements must be made lo pro- 
tect t lie paper so it will not dry out while 
you are taking it home. If the journey is a 
long one and the day is hot. it will be nec- 
essary to dampen the blotter occasionally 
to make sure the plasmodium does not die. 

Once home, a slip glass is prepared and 
some of the slimy mass is transferred to il 
and placed under the little .*00 or 350-power 
objective of your microscojH\ If. however, 
you have a highcr-pmvercd objective, il will 
lie well to use it for this invest iga I ion, pro- 
vided your technique is equal to the ma- 
nipulation of a high-powered instrument. 

Upon looking at the mass of slime and 
water, we see that it is made up of myr- 
iads of liny forma each having a tail with 
which it swims rapidly hither and thither. 
These are the zoospores that represent 
one of the life stages of (lie mycctozoa 
cycle. Hie zoospores, pure protoplasm, 
are provided with the rudimentary organs 
necessary to their survival in this partic- 
ular environment. In some of the common 
species, the zoospores have, beside ihcir 
tiny tails, vacuoles which really amount 
to crude digestive organs. What could 
such a tiny s|>eck cat? Into a fantasti- 
cally imperfect mouth, those minute 
creatures suck various sorts of bacteria. 
Indeed, the patient observer will note 
Ilia l as long as the zoo$|M>rcs arc in a suf- 
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Picture* tliowlnjg clcnrly Ik»w to 
const met nn me tip.lit of your own 
with which to see the tiny nptci- 
mem of mycctoro* when placed 
under the lens of n rnictoscopo 
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ficionlly wet medium a constant stream 
of fluid passes through their diminutive 
systems. It is from tins hartcria-lrnlcn 
stream (hat sustenance is secured. 

While in the woods, we had an oppor- 
tunity lo pick up another form of this 
curious life. In logs that have reached 
the extreme point of decay, we may sec 
a fine red and velvety pmvdcr. Touching 
it will) our fingers, we find ii is light and 
Huffy and discover that much of it will 
fly into the air before Hie slightest breath. 
Some of (his should lie taken home in a 
small glass bottle, placed upon a dean 
slip glass, and set upon Ihc stage of the 
microsco|H\ Looked at in this manner, we 
will he surprised to see tiny red mush- 
rooms, each sitting on top of a gossamer 
stem. It is this fuuguslikc stage in I Ik* 
life cycle of the mycclozoa that makes 
scientists wonder whether it is a vegeta- 
ble or an animal form. 

It is from this interesting mushroom, 
or spore, stage that the invert nzivi get a 
new lease on life. The wind lifts the liny 
spores and distributes them far and wide 
so (lint some are fairly sure hi fall upon 
moist spots where the whole mysterious 
life cy< le begins again! 

Naturally in their balloon journey, 
millions of these spores fall upon dry 
soil ami |>erisli. Omul less other millions, 
however, reach spots suitable to their 
existence and propagation. Im- 
mediately ii|Nii) coming in con- 
tact with moist .and partially 
decayed matter, the spore 
drinks water ami swells up. 

This process we can observe 
directly by placing a hit upon 
a damp surface and watching 
closely. The liny spores be- 
come larger and larger until 
finally they hurst ami out pop 
slimy hits of protoplasm which 
turn’ out lo lie zoosjiorcs. 

These zoospores then congre- 
gate lo form the bacleiia -eating masses 
of plasmodium. 

To keep the plasmodium alive, care 
must he taken lo see that the hits we 
brought hack from the woods are per- 
milled to live on a small piece of the 
partially decayed and damp wood lo 
which it originally clung. If this is done, 
we shall see, in time, that colonies of 
zoospores are undergoing severe changes. 
The masses, drying out. change form, 
change color, and finally we see little 
spores begin lo appear, their number rap- 
idly increasing until the whole mass is 
composed of nothing Iml spores. Each 
spore is a tough little hag marie for the 
purpose of preserving the life of the 
protoplasm it contains until it can again 
he brought into contact with decayed 
vegetable matter and water. 

It should he remembered that we have 
been observing Ihc life cycle of some of 
(lie more common and abundant memliers 
of this large family. Indeed, the family 
is so large and has such a wide variety 
of habits that the inexperienced micro- 


scopist may fail to recognize many of 
them. 

The million and million of microscopic 
mushrooms that are produced from (ho 
plasmodium offer an nhsorlnng course of 
study. Before they are fully matured, we 
see ilia! they range in color from silver 
to pink, and resemble, under (lie glass, a 
basketful of lovely |>cnrls. 'lids exquisite 
stage, however, is of brief duration. If 
they are maturing in the proper medium, 
wc shall see that, in some mysterious 
way, they appear to lake root while slen- 
der. delicate little stems sup|>ort them. 
Next, im|«ortant changes occur and the 
beautiful luster of the skin is destroyed. 
Pocks ami lines appear and we sec what 
looks like a 

C oll ha I delicately set upon a ‘lender Ice. 

Naturally wc shall want to add some of 
t hrs<- specimens •" "iir growing collection. 
T'i do «u. «e must first understand that the 
spore* are of smli a nature that, should we 
phee them under a cover glass and seal them 
in. thvv wociWI lie crushed and remleml use- 
less. So we must build up a cell. 

A CLEAN ‘lip itbn b placed upon Ihc 
i V turntable, ilcscribwl In a previous iwte 
t IVS.M . Feb. ‘S3. p •») and a circle of 
Canada balsam is made with a brush ami 
permitted !•» dry. More circles are added, 
one "tr top of tire other until a fell wall, sttf- 
lirirnlly high, i< built up. l ire bottom of tire 
cell is then covered with another dab of 
Canada talsim and while the balsam is wet 
a lew of lire slums arc gently Mown itt 
from another slip eh?*. The cover glass is 
sealed in phee with nsphaMum or balsam 
after the baharn in the cdl Iras dried. 

Another common family of myertozoa, 
rail-.-* I Sfcnronilts Spk-ndnis. offers a rare form 
i>f lienritv. Its sterns form clusters that reach 


ail inch high. Steiimllitis Splnidcns is found 
on the $1 in d i-d margin id a small pool. Some 
■d the tiny stems, carefully collected, arc 
pitied ill a box containing moist earth niltl 
carried home i lie t”"- beauty "( tlita »«cm- 
li-r of tire family can only be appreciated 
llirougll the .‘ 1(1 power abjective. 

The in vr rt 070.1. in spile of their liny size, 
play an Important pail in the world. They 
not’ only accelerate the decay of vegetable 
mallei hut they also break down organic 
comt, inations of chemicals and transform 
tliem Into nccess try fertilizers. I hwo dlmlfni- 
tive ctealurcs arc jirofieient chemists and it is 

• aMc i hat (no human race owes its iii<- 

to them. At any rate, they form n fine sub- 
ject lor Invrstigatioii hy Ihc amateur. 

As many t cadets, who have been taking 
Hiotomiciogi.iphs, have wiiltcn me of the 
trouble they have had in sccuiinR proper illu- 
miiint ion of the micr«»*rnpe field, it seems de- 
sirable to describe a most valuable accessory. 

in rrOMICROGR 'i'll V, in ils clemenlnt 

aqnxts. is the same as ordinary photog- 
raphs- ; that is, the better ihc light, the 
shoit'-r tlie exposure and the better the 
picture. While a 500-watt lamp, costing 
will serve this purpose nicely, the 
light, a dcs.iiption of which fol- 
low'. is still better and may In* put to 
cel her for a few cents. The carbons arc of 
the five-sixteenths- -inch variety and may be 
Ik tight at any plmlogiapliic supply house. 
Tiny are held with set strews in two brass 
amis bent into the shape shown from ono- 
qu.irtcr by one eighlli-inch stock. Through 
III*: medium of two small angle pieces, these 
holders are screwed to the prong members ol 
an ordinary light plug. When they are pressed 
n into a receptacle, the carbons arc 
In ought into the correct position for striking. 

Kit her an elect tic toaster or (lie heater de- 
ment from a bowl heater is used in series with 
(lie arc light to control the current. A small 
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fiber handle U screwed on one of the ban 
mcmhcis 50 |Ii:»l I he arc may be 5(1 ink ami 
subsci|»icntly regulated. 

It i' best to place a I in linusim: over thr 
arc wlien il is finished. 'I lie light escapes 
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llirou-h a small oftening in flic Iront. A 
crude metal rcllrrlor |Jacc<l link of il will 
also help. Gil's nil not «lo because if cannot 
withstand (lie lieal. 

IVr lielit i< rich in violrt ravs ami if will 



LIGHTING A MICROBE SPECIMEN 

I lav inn mounted 0 solution containing «x drccribcd in the 10'. ti»e *iidc u e*i t>ntc*iii 

the lent and illuminated by an •ncloaecl ami dbected linlit at i* abovni in the ili««it»ilon above 


I F THE mirrtwo|H* could make vis 
iljlc not him: except <lm liny plains 
known \ oriotcly i Ink lerio. mi- 

• cntlics, or germ*. il si ill would do* 
solve il* | MIS it ion ns l In* leading tool of 
modem science. In the first place, i* « <' 
the inicrosco|ir that revealed the presence 
(if these organisms and in.ide |>«»ssiltlc thr 
researches that showed them lo hr |il:mts 
in I her Ilian animals. By magnilying I me* 
leria in milk, meals, and mimed poods 
I he microscope ltel|»s I" pievenl I he sick 
ness ihai results rrotn poison*. By reveal* 
ing perms ocuirrine in I he Mood, waste 
matter, or stomach eonlenls of sit k per 
sons, il rnahles pliysitims lo identify 
diseases and wage siiecessfnl battles 
against I hem. This magic inslinmcnt also 
hits licril used lo make visible, in coal and 
oilier fossil remains, germs that lived mil- 
lions of years ago! 

There probably is as imicli variation in 
I he six.es of bacteria .’is I line is in plants of 
(he garden or lield. Si ieniisls have reason 
in (relieve ihai there are vast numbers of 

microbes so small that they never will Ire 
seen through the ntirro^o*|rc. at least not 
I (trough one Mini works on present opti- 


cal principles, tin tire other hand, there 
are many varieties ol Isu leria that are. 
when compared with cithers of their kind, 
very large; 50 large they can l»e seen 
through the average amateur niieio$co|H* 
that magnifies a few hundred diameters. 

Vou caniHil simply I milt your micro- 
scope ii)ioii a drop of slagnanl water or a 
l*it of decaying meal and «cc lire hactcria 
llrat are living in it. You have to go alroul 
this l*usme«s of niictolie luinting sysle- 
malically. ernjiloying stains and s|>ccinl 

methods lo render lire liny germs visible. After 
you have gone through the process once, you 
will lie surprised at lire speed and case- with 
which you thereafter can stain and mount bac- 
teria for olrscrvation. Vou will find I his process 
one of tire most fascinating in microscopy. 

Iv.|uiptricnt for a microbe hunt docs not have 
to !«■ claltorate. A few clean slides and cover 
glasses; some denatured or. better still, alrsolute 
ethyl alcohol: a Imlllr of Locfllcr's nretliylcne 
blue slain; some li<|uid | ret rola turn or Canada 
lei bant for mounting, and the usual tweezers, 
medicine dro|>|»crs. and glassware used in most 
slide-making operations, arc about all that you 
need to secure slides of Itacleria. 
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be found possible lc» take much belter photo- 
micrographs with it. The worker, however, is 
warned to sltoMen his exposure time if lie has 
been using ordinary electric illumination. 


//V77/ YOUR 

MICROSCOPE 

Howto I'iud (ic’iins, Mount 
I Item, ami Study Tlteir Life 
I li'iniy Hcnciuh Your I .(Tits 


I* ( 'le.u ly Described Here 

%y 

Min ion C. I I'n l Him 



FORMS OF BACTERIA. Mere are two 
of the commonest forms of bacteria and 
those you will be most likely to en- 
counter. The rod-shaped ones nre bacil- 
li and the spheiical ones air cocci. Oth- 
eis spit a I fit shape ate called spirilla 

Y«ni can lint I bacteria almost anywhere. 
Your mouth is swarming with them. The 
water of the lisli howl has hundreds of 
them in every drop. Tiny are present in 
milk, buttermilk, cheese and. of course, 
in spoiled I ihmIs in greal numbers and arc 
easily found and mounted. 

Your mouth is a fairly wrll-slocked bo- 
tanical garden, as the following procedure 
will demonstrate: 

1-ay out one or more clean glass slides 
and cover glasses. Incidentally, a “clean” 
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slide docs not mean one dial merely i> 
wiped a few limes ivilli a iloilt. You noiM 
remove every M in e of dirl and crease, pir- 
licularly cron sc. if yon waul the best re- 
sults. A simple met hod of • leaning a slide or 
cover glass is lo wash it lirsl with Soap and 
wafer and I lien scour if with a grcaseless 
household cleaning agcnl. I inally. polish 
I he glass with a < lean « Inlli sin h as a well- 
washed linen Imvcl. When I he glass sur- 
face i< perfectly clean and lire of grease, 
a drop of water jilaced on ir will spread 
oul into a fhin film. I( i' a good idea Co 
pass flic polished slides and cover glasses 
I wo or I litre limes through an ahohol or 
gas llame, jus I hefoie using, lo remove 
(races id grease. He careful in>f lo hold 
lliem in I he llame long enough lo cause 
warping 01 cracking. 

Touch (lie (ip of your longue lighllv fo 
I he ceufer of one of (lie clean slides Al- 
low (lie spot of moisture lo dry, or Inal 
I lie slide gently (o hasten drying l.ay lln- 
slide face up — I ha I is. wilh I In* side to 
which you loin lied your longue, upp'r 
innsl — on a walch glass or oilier suppoii. 
I.el a diop of alcohol fall on Ihe t enter of 
I Ik* slide. When il lias spread mil into a 
thin film, strike a mail It and lunch (lie 


llame lo Ihe edge of Ihe alcohol layer. ’I 
homing alcohol lixes ihe harleria III 
were transferred lo Ihe slide surface f r« 
vmir longue. In oilier words, the lie; 
menl kills (lie germs and preserves (In 
in their natural form. 

l.oefllrr's methylene hlue is a salisf.i 
lory slain for coloring harleria. You c 
purchase this piepnrat inn at hiologit al so 
ply houses and some drug stores, or \< 
can make il as follows: 

Add lo tidily culiie centimeter* of : 
cohol all Ihe methylene hlue il will d 
solve. Mix this with I (10 cubic centimete 
of disl illed waler I” which has horn nddi 
I wo drops of ten per i eiil pol.vdum h 
ilroxide sohil ion. (To make a ten per re 
solid ion of potassium hydroxide or at 


other salt, mix one ounce of il with enough 
water to make ten ounces of solution). 
N ou will find this slain useful in preparing 
all kinds of s|iccimms for the microscope. 

I'lace one drop of die methylene blue 
solution on ihe material lo lie stained mid 
let il remain for one to two minutes. You 
may g*-| licllcr results by diluting (lie 
slain with I liree 01 four limes its volume 
of water, and letliug il act for a longer 
lime. 

Wash I Ik- slain off l»v letting tap waler 
run over il. and dry lire slide. A quick and 
easy way of removing lire water i« lo use 
a slice! of filter pap-r as a I Roller. Ireing 
can-ful lo /vet it against Ihe sjieciincii. 
and not lo wipe it across die glass. It will 
pay you lo become acquainted with filler 
l*a|K-r. for il can lie used for many tilings 
in tlu* microscale lalioralory. its chief 
value of course In-iiig as a filler for stains 
and oilier solutions from which you dc- 
sire to fcwovc jviditUrs. 

AltlitMigli tlu* slit It* t .111 lx* c\;»minc<l 
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it is. il usually i< desirable to add a cover 
glass that is held in place by a mounting 
medium. For this medium von can use 
( anada balsam, (lie result being a perma- 
nent slide. Some expert microscopisls pre- 
fer liquid petrolatum, an oily substance 
that is said lo have better optical prop- 
(ilirs Ilian balsam. You can obtain il 
from a druggist. Ask for the heavy grade, 
m a dropper bottle. I’lace a small quantity 
o< the petrolatum, just enough lo spread 
oul evenly benealh (lie cover glass, on the 
stained specimen, and add die cover glass. 
I here should not be enough of die petro- 
• diim lo ooze oul a i omul the edges If you 

want (o make (lie mounting permanent, 
simply apply with a small brush gold size 
about Ihe edge of Ihe cover glass. 

You probably will not lie able to see 
anything on the slide when you examine 
il widi your naked eye, except poiltnps a 
sbglii blueish tint; but when you examine 
dm slide wilh your microsco|»e, al a inngni- 


,,( >W TO PREPARE, STAIN, AND MOUNT A 


I !n.7u ,, .',T.n' ,- a7«c^u '-.VJ.ui 9 WlNn tin imnr li dry. 
s r ,,cn * ■ m—n 4 on a .tide £ alcohol i* burned lo Ax i. 


BACTERIA SPECIMEN FOR OBSERVATION UNDER VOIJR MICROSCOPE 
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HOMRMADI i a MP rhUI il oi itorr mlci 

illiiiiiinntor w*« liugHy f»**m rwlth nn<l eml« 
If Is |i/>wnftt| enough f .>* Itig||.|t'»wef?*| n i.tgntfc » 
tlon. In* true Hon* lor ivinkiug r.hen in ih* U\i 

Rent ion of 2'0 to 5l»" diameter*. you find 
I hut your inoiilli « >*nl ;iinc«l more than 

teeth. 

I hr large, Irregular stained jmichcs llwl 
me visible in the ini' mn npf held »rc l<ii< 
of tissue or fund I li;«l were in llir saliva. 

Ill iuhlit ion you see :i lot of lit 1 1«* t:-. 

Some me round, oIIick are two or three 
limes as Ionic as they me whir. Ymi move 
the glide a lit lie. Merc is something* A 
down or so little halls ire si rum; together, 
like heads oil a siring: and here is another 
string, hnl the bead* are iod shap'd in 
si e.'ol of spherii.d. 

These isolated specks and strings are 



bacteria, the tiny plants that were in your 
mouth. ProluMy most of them arc harm- 
less. I Krause your nioulli iioinially is 
swarming with tlreni. Protahly. too. souk* 
of I Ik* germs me of the pathogenic or 
disease-producing typr. But do not let 
t lint worry you. for I lie average healthy 
mouth contains many haimful Iwilcria 
that are prevented from doing damage hv 
the normal resistance of your hotly. 

If your microscope does util reveal the 
bacteria distinctly, try improving its pcf- 
formance with tillers. »»r by adding n snh- 
stage diaphragm as dt v s» tilxd in a preced- 
ing article. (P.S.M.. June. \M. p. 10) if 
this useful accessory i< lacking. Perhaps 
a different slain, sinli as tarltol fuchsht. 
will work U tter in some instance*. After 
you have determined what to look for. 
you can distinguish Uu leria with a magni- 
hcatiou of only ICO diameters. A good 
rule i« to look first for (lie chains of rods 
or spheres. 

N oli can find liactnia almost anywhere, 
hv lollowiug the pie|<iralitHi method nut- 
linrd. In some cases il will In* necessary 
to introduce variations, for example, in 
the pre|Kirntinn of milk sjiecimens. which 
make excellent subjects lor the amateur, 
you must remove I Ik- fat and manipulate 
the stain so Ilia! (lie Itcsl contrast is 
produced. 

Preparation of milk for hactciio- 
logical examination can lie outlined 
in sti*|»s as follows: 

1 — Make a thin smear of milk or 
( ream on a slide. 

2— Dry gently over a llamc. 

a — Cover I lie S|K‘t iinen with a few 
drop* of xylol for two and one half 
minutes, and then drain off. ’I his 
removes the fat. 

'I— After xylol has evaporated, 
add several drum ol acetone ami let 


YOUR OWN ItACTKRI A. Touching (lie 
• ip of It's longue 1 o a slide deposited 
the bat let in seen in circle. The dark oval 
spot is the nucleus ot a dead cell 

remain for about three minute*. 
Instead of ncclone, you can use ;d- 
« ohol for I wo In live min- 
utes. or until I lie smear 
lias lost its milky appear- 
.nice anil In'COiuc dear. 

5— Stain with l.nelller's 
methylene blue for about 
two minutes. Rinse in 
ordinary water. 

ft Cover the smear 
with alt ohol for one min- 
Ule. T his blear lies out 
some of the stain, affect- 
ing that in the bacteria 
less than in surrounding 
material. 

7 — Mount in li‘|iiid pet- 
rolatum or other me- 
dium. 

fc— Label. listing source 


MAKING A LIGHT FOR VO UR OWN MICROSCOPE 



ApilllTMMr 
LEMS I DUE 


VtNTILA 


WASHER. MADE 
r ROM UN CAN 

no _ 


ME • A I 


A SUER 


K> 0 WAIT, T -IQ l AMP 

| COWKFN5ING 
l, LITIS 


part or • 

BALI AMO-SOCKET 
TRIPOD HEAD 

hike Apr r* 
l A Ml* SHADE 
holder. 


HEAVY DUTY 
SOCKET 



COWHNMHC 

ItM 


The best way of assent- 
Irling the homemade il- 
luminator is shown in 
the two it lust i at ions 
above and at left. The 
lens is held by the 
wite spring shown in 
the foreground. The 
scicw-on sunshade is 
in front of lens tube 


Diagram »t trfl shows the manner 
>f coostiiKttng a lahoiaiMy-type 
lamp at a tract ton of llte cost of 
a ie»dy-ms«le article. This gives 
you a tight similar lo that wide- 
ly used in trseaich laboratories 
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BACTI'RI A FOUND IN MII.K In ihe tipper circle me linrm- 
li»» locirrl* In I'attetu Jrc<t milk. Almvf, buttermilk Imrlcil.i 
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ii>‘ material, slain use if, 

.-mil results obtained. 

The presence of bac- 
leria in milk lines noi mean dial ii is un- 
lit for use. Dairy companies make no 
ailempl lo remove all bacteria lor lire 
simple reason dial it would lie impractical 
i( not impossible. Tiny simply strive lo 
keep llie numlier clown to a sale maximum. 
I'rohnlil.v, loo. many of the bacteria you 
observe in milk were killed by die I'asteur- 
izinp process. 

You "ill find it a fascinal ing advenlure 
to look for cerms in all kinds of materials. 
II you happen lo cut your finger. make 
a blood smear and slain il to reveal the 
hactnia. Perhaps you will be lu< ky enough 

10 tint I a white blood corpuscle that has 
devoured a number of Reims. It is by such 
means that die while corpuscles rid your 
hotly of diseasc-produciiiR organism*. 

In examining the juices of canned fruits, 
you may encounter liny spn ks that resem- 
ble bacteria, but which aie in fact tiny 
yt nsi plants A mil roscopic cruise through 
a ilrop of juice from canned |icaclies re- 
vealed l liousands of liny yeast cells but 
not a single bacterium. The near lie* bad 
been opened several days before, hut 
showed m» signs of spoiling, baler I hey 
fermented. (lenrtnlly you can distinguish 
yeast cells by their oval shape and com- 
paratively large 

si/e. and the fact that mam id them enrrv 
Imils that arc <>f tin* same geurral sliipe Iml 
smaller in si/e. I.ikr bailer in, yea*t celK col 
lei l in stiiugs; lull frequently lhe<e Mrimr* 
ure brniiehrd, and some ol llie individual cells 
exhibit lirnurhim: bud* id smaller sire In 
Iwleiln strings, llie individual plants are of 
about llie Mine si/e, and arc nut br.iiuhcd. 

'I - 1 III', botanist will lell yon tint barteria 
I aie the Smallest and simplest living things 
kiinwn, ronsisting of single cells whose proto 
plasm seems to In- muani/rd hardly at all. 

1 1 would rci|uire $0/10(1 «d some id the ball- 
shapcrl hncteriii to extend one in. It. I hi-, 
means that each bacterium mcn-orc-. about 
llir same as a wave length of green light. »<• 
that il ran just he seen by llie rniernscn|ic 

While some get ms cause deadlv fevers, 
"I hf is live in llie roots of plants and niami- 
fact ure nilrogen so necessary t<> plant growth 
l or every germ (bat grows in spoiled food 
and mamdactmis a |H>ison so powerful that 
mere lasting of I In* food may cause death, 
there is a liny organism that i* working on 
wash- animal and vegetable material, reducing 
il In a stale where it becomes a useful |».*n 
o| | lie car III again, ready in start mice nierr 
mi a cycle in w hich it will serve as pari of a 
living plan! or animal. 

Some hnrlriia live iu the air for at least 
pari of thoir lives, while others cannot exist 
in the presence of oxygen. All bacterial forms 
reproduce by simple fission. That is. one of 
llie cells splits across the middle lo form two 
new individuals. Sometimes these cell- hang 
together until long strings of them, such ns 
you saw in the saliva of your mouth, are 
foinicd. Others produce a jellylike material 
that binds llie individual germs into masses 
or colonies which when conditions are right, 
become large enough to see with the unaided 
eve. A common way of identifying or sludy- 
mg bacteria in the laboratory is to cultivate 
•hem iu colonies and then observe the color 


of l In* colony, ns well ns thr shi|ir and oilier 
characteristics of the individuals forming it. 
When modi lion* for growth air unfavorable, 
a Imcterium may secrete a tough shell that 
encloses it, thereby Irccorninx a *|<ore. Some 
•I»mrs are so resistant that they can he Ixiilrd 
in water (or limits without causing the death 
of the encased individual. 

I *oiihllrss you have heard llw story of how 
n single bacterial cell, provided with all tlic 
IihkI nrrrxsary, would grow in a few days 
into a living mn»s larger than the earth. Of 
course tliis can never happen. Imt you can 
jtove that it might. I»v calculating how many 
individuals would l>e produced iu a week by 
a sixties whose individuals divide every half 
hour, assuiiiing lliat none of the germs die. 

IN CKNKKAI.. bacteria are sha|>rd like balls 
I or like rods. They may l>r equipped with 
••tie or more cilia or hairs. The rod forms may 
In- l*ent and twisted like corkscrews. 

Hreaitse illuminalion is or»c "f the most 
im|Hirtant tilings to consider in connection 
with tin- microscn|ie, you may lx- interested 
in construction of a lnboralnry-ly|*c lamp. 
This form of ilhiminator is used widely ami 
is valuable for pbotnrimrogrnidiy and micro- 
projection. Voir can Inukl it for about one 
tenth of what you would pay for a ready- 
made lamp of similar characteristic*. 

Tire lamp consists of a IDS-watt bulb in a 

housing that is 

fitted with a sixty- millimeter qrhcrical con- 
denser for concentrating the light on the mi- 
croscope slide. The lamp ofwrates at six volts 
and consumes eighteen ani|'crrs of current. 
Thai nreans that a transformer must l>c used 
to step down alternating current, and a suit- 


ahle resistance used for direct current. 

A SSUMINC that you have a six-vnll source 
of nu mil available, your problem is to 
combine llie bulb and condenser into ft con- 
venient microscope accessory. The photo- 

• i|rlw illu i lo Imnp that was 

ilcInmiiH'd largely by the matoiinls at linml. 

'llie lamp house is four and imc-hnlf inches 
Mpiair ami seven inches high. Il was made by 
a tinner front scrap monel metal. Almost any 
olhrr kind of sheet metal would do just as 
well, although a material that requires no 
painting is preferable, 'llie bottom of the 
house is open and llie top is equipped with 
a simple lid held in place by two nickeled 
I *ol I s dial engage slots in bent-ovee parts of 
Ikt Vent holes are drilled near the lop, 
in the sides and rear only. 

The tubular bulb is held in a heavy-duty 
aluminum- shell socket that is mounted in I he 
approximate center of a square piece "f sheet 
metal. This piece lias llie edges bent over for 
a distance of one-half inch and drilled to re- 
ceive four holts that pass through slots in the 
sides of Ihe housing. The slots permit up and 
clown adjustment, for centering the filament. 
The socket has a threaded shade holder that 
nets as a nut for holding il in llie sheet -mcUd 
pircc. Tire hole in this piece is somewhat 
larger than llie socket, and washers aie used 
to overlap it. 

Ihe condenser is a sixty millimeter short 
focus spherical lens designed specially for mi- 
cioscope work. It retails for about $ 2 . SO. Il 
must l»r mounted in a lube that can be moved 
l ack and forth for focusing. Tire lube in the 
lamp illustrated is an old adjustable camera- 
lens mounting that h:q»|*cncd In he available. 
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Tlic lens flange was hotted over a li , *Ie cu* 
in one side of I lie lamp limi<r a in I cmlnol 
appioximalrly wit 1% respect In Hie filament. 

'■pun base of tlie lamp is an eight inch 
1 sanding disk (with the sandpaper n- 
moved) of a type sohl for honir-wnrkdmp 
use. 'I lie short piece of steel shafting that 
extends up from tin* renter of the disk is 
equipiK'd with a ball-and-socket plmto-raphir 
tripiHl head that permit* the lamp t" !»•• tiltrd 
as desired. In use, the bulb should he kept ;>• 

Plants that E, 
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nearly vertical as possible. | he wires carry, 
ini: current to tlic hulh are aslH'slos-covcicd 
fixture <<>rd. douhled liecause of tl«e Imtvv 
current: that b. ends *»f a two-wire cord arc 
t«i<.trd Incrthcr to form a single conductor, 
and two stub cords arc used. 

If denied, a filter holder ami water cell for 
ahsoilHii- heat can In* atlachrd to the bmp, 
at the outer end of the lens Mil*. ' 11 k* filters 
should he not less than two inches «purc. 
S|iectal micro fillers in gelatin form can he 
purchased ami mounted Ik-1 wren dicHs of 

v/ E ach O flier 
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t-la-. (I’.S.M. Nov. •.?.«, p. ii.» The water 
cell consists of two parallel pieces of clear 
glass sc| ki rail'd a short dbtancc and mounted 
so that water can he held between them. 

The hulh employed is known as the 103- 
watt. six-volt type, and can he obtained 
thioo::h most electrical dealers. 1 1 can he ob- 
tained with a single-mil vertical or horizontal 
lilamcnt or a ribbon- ty|>c fdamenl. The ver- 
lit.il coil is the cheaper. and is satisfactory 
for practically all amateur work. 


ilningc Partnership of Fungi 
iml Algae for Mutual Benefit 
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water, and tear litem into small pailicles with 
dissecting needles. Add a cover glass. Now 
look at I lie pieces through your microscope, 
al a magnificat ion of at least I OO diam- 
eters. 

You will see a (angled mass of white 
or colorless threads among which are 
scattered pieces of bright green mate- 
rial. Closer examination reveals I hat 
these green hi Is have a definite struc- 
ture. They may form I breads or masses 
of round or elongated cells, whose 
granules or disks of green chlorophyll 
will he revealed by higher magnification. 

Hcte, I hen, is the answer lo the ques- 
tion of how I he lit hen can live. The 
green bodies arc tells of an alga, while 
I he colorless strands arc parts of a 
fungus. The alga may he of the same type as 
dial you have seen growing as a green mass 
on the surface of a pond, or creeping over the 
outside of a flower pot. The fungus is a rcla- 


Only a pan id the Imir.it* itnirour of 
toadstool* an. I mnsluoonvt j« viiililr 
above tlic Rioiuirl. tlmlcinratli it an e»- 
tensive icotlihc network, tlic mycelium 


HPPHH l.ef t. r oollilr vnycelium of a load- 
‘v *v«v«l Abovf, a |*lan« parfnriatiip 

of a!*a cells and fttncu* strands 

limit idt there, wilhoul soil and. lo the casual 
nlrseivcr. a|ipareiilly without other means of 
irhlaiiimg food. 

Mow can Ihe lichen thrive on bare rock, 
where soil is larking? The answer to t his 
question can l*e revealed lieautilully by your 
mi. roMO|>e. Go into Ihe woods and find a 
gray-green lichen I hat is growing on a rock 
or tree trunk. Break it off and lake it (o your 
inicroscofic laboratory. With scalj>el or razor 
blade, cut Sections from Ihe piece. Lay some 
of llicsc on a microscope sliile, add a drop of 


^ y OUR microscope will reveal i <• 

one of Ihe wonders of l lie Plant 
Kingdom — a si range parlnersliip in 
which two plants have pooled their 
resources, wiili apparent advantage to both. 

Vou are, no doubt, familiar in a general 
way with lichens, those formations that grow 
on the barks of trees, the sides of rocks, anil 
fence tails. Vou may have noticed how fre- 
quently they are the first living things to ap- 
peal on rocks in a quarry, on surfaces left 
exposed by the cutting away of stone. Thev 


Spores produced hy gill plate on a 
toadstool. The dark mass at tlic bot- 
tom of the print is the gill surface 



2550 


THE SURVIVOR Vol. 6 


THE SURVIVOR Vol. 6 


live itf the mushrooms you had tor dinner. 

A fungus, lacking green chlorophyll which 
would enable il lo manu failure life-giving 
starch from sunlight and air and water, must 
absorb its food ready-made. That is w‘>v molds 
and load-stools always are found glowing on 
decaying wood or other materials troni which 
they can absorb ready-made food. The fungus 
part of I he lichen has to gel its food second- 
hand; but instead of selecting a mass of de- 
caying leaves for it? home, it lias persuaded 

I lie chlorophyll containing algae to join with it 
in setting up a novel kind of plant partnership. 

The alga-fungus organization has worked out 
a production schedule so satisfactory that no 
labor troubles ever aiisr, so long as moisture 
and light and air arc available. The alga manu- 
factures si arch for itself and the fungus, from 
air, sunlight, and water. The fungus, which 
has to depend entirely on the alga for its meals, 
docs its share of the work by providing pro- 
tection lo the alga and by absorbing moisture 
from the air. 

The lichen, therefore, is a iminer- 
ship of green algae embedded in the 
grayish strands of a fungus plant. The 
brighter green of a wet lulu it is caused 
by the fact that lire prolntive layer of 
fungus strands is mme nearly trans- 
parent when wet than when dry. The 
power of the fungus to absorb water 
from the suiioiinding air is amazing. 

II ran live in places tiro dry for any 
other vegeta lion. Kvcn alter being 
kepi in a dry stale for years, some li- 
i liens are said lo Irecome completely 
levivcd in a slim I time, if placed in 
water or a moist atmosphere. 



Above, a <le.i<! free limb, on v.-hici a fungus 
is growing. In this ease, the fungus gels 
its own nourishment from the decaying wood 



For a I roller under ’standing of (lie lit hen, you can make a 
micro.'- epic exploration of fungi and algae. The fungi world 
is so extensive that no more than a few high spots can be con- 
sidered Ikic: and the algae must, for the time being, be left 
out entirely. However, you will not want for lnicroseoju: mate- 
rial, for even a single mushroom or toadstool will provide hours 
of fascinating entertainment. 

The common mushroom, that you have seen growing in fields 
and woods and on rolling logs is a plant, but it differs so much 
from general id a of |danls that it is of extraordinary in- 
terest Mote accurately speaking, lire mushroom itself, the part 
of i*. with which lire average ircrson is familiar, is but a por- 
(ion of a plant. It is the visible outcropping of a subterranean 
network. hidden in tin- soil or within the decaying mass. 

This underground network, called the mycelium or spawn, 
is a system of cells whose function is to gal her food from the 
medium in which it is growing. Il grows usually in leaf-mold, 
decaying wood, ami such |daces Irecause of flic grcnl nmounl of 
roarly made food lo in- found there. Under llic microscope the 
mycelium looks somewhat like a root system, and is made up 
of (oloflcss strands with hairlike I In ends or branches. 

I Ik- inycclhitn of the common mushroom lives entirely un- 
derground, just W'tiealh the surface. Careful examination of 
almost any particle- of rich soil or rolling leaves will reveal it. 
Simply particle in a test lube or bottle of water and 

shake il vigorously, to wash away foreipn matter. The my- 
celium fibers can lie sqwratcd in a mass with tweezers. Perhaps 
an easier method is to liml a mushroom, «lig it up with a spoon 
so that part of the soil Ircucnlh il is obtained, and then wash 
it;- dirt away from the roollikc mycelium without bruising il. 

The mycelium is a plant in itself, but Irccausc the local food 
supply may not last forever, il has to send out spores that 
win >t:«ii new colonies <<f fungi in oilier localities. To do this, 
it produces fruiting bodies. These are tire mushrooms you 

i h' >• spring upovt might at various points In the iny< cllum 

network. I he process involves a sort of gathering of mycelium 

••ranch into knots which grow and merge into the stem and cap 
of a fruiting liody that frequently is parasol-shaped. 

Examine a common mushroom. You will find that it lias a 
sic sJimountcd by an umbrella-shaped cap. Around the stem 
is a ring ol membranous tissue. Over the cap is a layer of 
similar tissue, which may evlend as a ragged layer at the edges. 

The in' of tiv- cap b lined with a system of gills, which 
are (dales dial radiate like the spokes of a wheel. The ring 

around the stem was formed din- 
ing the growl h of the mushroom 
by the breaking of the protective 
membrane that was stretched 
over lire entire structure when it 
burst through the ground. 

You will find it interesting lo 
y ’ examine the entire structure of a 

mushroom with your microscope. 
With a shaip knife, cut thin 
* slices from the stem and cap, 

ami mount them in water on 
slides. You can employ various 
* microscopic stains to bring out 
the si r lie lures of the cells. You 
will, however, fail to find any of 
ft the 



© 


r.iccn c lil'ii <»| .by II that you have encountered 
in the cells <>I other plants, for the fungi are 
entirely devoid of this important plant sub 
stance; and for this reason, they arc doomed 
to per|>rlunl stcalim: of their food in rcady- 
rnade form. 

the Kills are peiliapS the most interesting 
jwrl "f any mushroom or related fum-.us. U 
is the gills that produce the all-important 
si-m. s, which travel on the winds and in the 

lies of animals to other places favorable 
for the starling of nrw colonies. Such places 
me not mm crons, considering the earth’s land 






THE SURVIVOR Vol. 6 


THE SURVIVOR Vol. 6 


in ilte center of the p*gc I* a formation of niyef. 
. The photograph* above tliow *ticcentive *!tp* in 
■ i temporary slide*. A thin canine It molded in 
\% removed by Irentltn: it gently and lifting the 


i|i masse* of threadlike 
i showed lh.it the nm- 
plant, thriving on tin* 
ut of tin* film and plate 
proved In be a bcau- 


mtisltrnnins tan lx* 
tii|> inlo the woods 
yeti wood I lint will 
f fungi when placet I 
md lichens that can 


by similar (renlnieiit 


lent of making temporary slides 
thick sections ran be solved by 
e|i»|H*<l in one of the government 
ahoiatotics. This method con- 
iing a paraffin ring on a glass 
* a shallow cell. Paiafliu can be 
o mount int: medium is water or 
re that <I»h*s not dissolve it. 
pquired include a spinning wheel, 
ict ion already has been described 
ntul a slender wax candle. You 
make such candles yourself, for 


obtain a piece of brass 
li inch inside diameter 
ii" one end with a piece 


\k\ fasten loosely 
to it one end of 
per vc ns a wick, 
loose that, it will 
the hitler is re* 
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IhfrmmlhMr irr 


iHtitrilr* 


P 

Hill if 

hunk, ii 


OSSIHI.V you 
li»r :i iniinvw»| 
lull ItaVt* no |>l 

A I Ills'. SO • 


Kvtii if vou « omni'i ill* »»i 
• 

i.lily olio small I »i il iiitpoiluul 
[Mil of i lie plan I shut lure. you 
will fill' I no nul of ninloiial. Sup- 
pose, for iiiRinmr. that you do- 
i i li • in invcslipak* slcms — lo look 
at all kinds of sinus. and lo slit r 
up in vs i inns ways am I examine 
"my Mini you can get vctir 
liaruls on. 

Sounds simple, doesn't il ? I In* 
.'oik of an linin' or I wo, vnii 
lliiuk. IHlI ill 1 1 Ml Ii il would lake 
you weeks, months. even years 
lo Irani all I here is lo be known 
nltoul sinus. A pine of IoiiiIht 
is not hin;; bu! pail of l lie stem of 
i lice. Ami lime are siicntisls 
who tin nothing bill study wood! 

A stem’s main job in life is lo 
support llu* leaves. I< also < ni- 


nes water and loo 
ill olnfi minor vn 
.1 issifv •‘••ms as Ii 


ami assists 
iiolanisls 

mi ami 


Tliii work i able for Hie inictoscopiat. 
■lesilibeil on the opposite paRC. has 
sunken cowpai intents for bottles and 
other paraphernalia* Al left, slicini* 

* tulip sietn with a rimr on a cork pad 

AvtKHly. Tin* firs! kind is imitli 
dike a leaf in const rucl inn. If 
[you slit e a heibnccous stem, such 
as that 'd a clover plant, ctoss- 
[wise iofti veiv thin seel ions and 
[examine one of I Item with your micro* 
m o|h.\ you will see Ilia! I lie. slom has a 
distinct sl i in I me. 

Time is. enciulinir il, a thin layer caljeil 
tin* epidermis. This it composed of Irons* 
' pa mil cells. Hiicclly below il is (lie pale 
etecii clilorentliyuta wlticb. by its color. 
Mumc-ls tbat it helps out (lie leaves ill the 
memifai line of food for the plant. Next, 
ie order, an- the veins, known by a voiiely 


inn veil. With the wick running up through 
the lube, fusion I he latter in an upright |h>- 
sition, with the corked end downward, and 
pour incited paiallin into it When the punf- 
liu is nil I lie point of heromiii;' solid, ailjnsl 
the wick so that it will be centered. 

V X/'IIKN the wax has cooled, remove the 
V cork from the lower cod. and hold the 
wick in one hand so that I he mold dangles 
below. With a gas nr blnwtoich tlame, gently 
warm llu* mold evenly over iis surfacr, until 
il drops off under its own weight. When care- 
fully done, only a thin layer of wax will be 
lost. Straighten (lie candle while il is still 
pliable, and lay on a Hat surface to cool. 


To spin a paraffin ring, place a slide on tlie 
wheel of the spinning machine, liJit the 
candle, k-t it burn for ten or fifteen stands, 
blow ”'it the flume ami immediately tourli 
I lie wick to tlie s!i«le. which has !>reii set 
Spinning. Tlie molten wax of tlie. wick will 
flow out on the glass and cool instantly, form- 
ing a ring that can be Ixiill op to any prac- 
tical thickness, fells thus lormcd Itavc re- 
mained intact for years. 

Tlie inexperienced microscopisl frequently 
ba< difficulty with air bubbles, lie discovers 
win! lie thinks t<> lie a new kind *>f cell ur 
animal, only to learn in the end licit it is a 
liny air bubble that is 'hilling across the field 
of view. SotneliiniH tlie* Inibblcs, acting as 


liny lenses, prinlucc beautiful (’fleets. One of 
ilie first tilings instnictoiS of classes in rnicro- 
sd pv teach their students is to recognize an 
air bubble. Il is a good idea for every be- 
ginner in microscopy to follow this rule, and 
study hubbies before turning bis magic lenses 
on anything else. Production of air bubbles 
i> easy, frequently exaspcralingly easy. Sim- 
ply drop a cover glass carelessly on a drop 
"f water placed mi a slide, and you generally 
will impri'on at least one bubble. Water 
from a InH filled flask I hat lias been shaken 
■ igoH.iisiy i provide an abundance of liny 
hubbies, when a drop of it is placed im- 
mediately on a slide ami cover glass added. 


Microscopic Marvels 


SJ FIND 
G A K D E N 


Stems u I Common Plants Afford 
An Almost Unlimited Field for 
Amateur Study and Observation 


Hr Morion C. Wai.UNc; 


POPULAR SCIENCE MONTI It. Y 

NOVCMHER. IW 





THE SURVIVOR Vol. 6 

of aliases siii li as lihiovascular Imndles, 
Viisnilai bundles. <>r iust plain ImiihIIcs. 
Usually these veins an- giouped i»l" a 
ling, encircling I lie rnih-r fed ion of flu- 
slim Under I Ik* mi*n>sro|ir the veins, 
wafer pipes of ( lie plants. are usually very 
•list nut. Their job is to carry wrier 
through lliu stem. In the center, emlosiil 
by the ring of veins, is I lie pith, a sort of 
food-storage reservoir for the plant. 

In older pads of stems, them can lie 
seen further refinements in the stem slim - 
line. Kxleiuling llunugh the IhiimIIo* of 
i ells making up I lie veins, and miiliiig them 
into a sheath, <11 ring as ii appears inuler 
•lie mil roscope, is the t amhiiiiu layer, I hr 
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,«-nt of growth in the stent It is this lay- 
er that, by cell mult iplical ion. grows and 
produces new material both insiile and out. 

Then there is, directly lienealh the al- 
most transparent epidermis, a white liand 
of tissue that glistens when Uk* illuniina- 
lion is light. This is the collemhyma. a 
reenforcing slieatli whoso film (ion is mm h 
the same as that of the wire or iron-rod 
r rv for cements in a concrete pole. Engi- 
neers have copied this collcncliyma 
in I he IxiiMiue of airplane frames 
with steel tubing that is light in 
weight yet strongly resistant to 
lateral strains. 

Tear almost any soli stem into 
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shreds and examine the particles 
under l he microscope. Among the 
masses of tissue you will sec long 
Julies resembling tightly coiled 
springs. These arc the ducts or 
trncheids which help make up the 
fthrovascular bundles. Other large 
lubes resembling cylindrical sieves 
may be seen. These tuhelike cells 
run to all parts of the plant, from 
loot tip to brain It tip, carrying 
water and food. The balsam and 
Mime other plants produce stems 
tiansparenl enough lor you to see 
the water-carrying cells without 
making sections or tearing the 


Build This Handy Microscope Work Table 



cent hobby slin 
. a vnuug man 


i knows, il you mmle lo the table in the form of boxes 

-p >te nil who li mounted on the lop or diie< tly licllilld I lie 

mint l»* denied hinged lids for holding slides and the like, 
to pmsuc your ('uplionids or draweis may be installed in- 
|M‘ihaps even a side the end pieces as needed. 


si'opisl showed how a llv’s eve could l«* 
irmoved and mounled ihi a slide in -onw- 
tliing less (hail two minute'. 

"You know," the young man sai*l. lean- 
ing forwaul eageily, "I’ve read .1 lot alronl 
microscopes but I never got one In a use 
I haven't any place in work " 

"You can liorrow the kitchen table for 
pari of the evening. 1 an't you?” flw* ama- 
teur niicroscopist asked 
“Sure, but you’ve got to have a whole 
room (•• ride (hat hobby." 

"That's where you’re wione." the ama 
bur smiled. "One of the Iresl things about 
microscopy as a hobby is that it h con- 
venient. Vim rnn practice it almost any 
place -in the kitihen. |*ailor. Itcdrooiii. 
or hascmenl.” 

The amateur was 1 iirlM . You inn dis- 
cover much of tile invisible world that 


1 an umi space 101 a 
that will house the ac« 
I hi.bbv The lu.ikiiu 
1 shown in the picture 
qiosilc |*agr, is not dif- 
rei|uiie elalxuate ilia- 
matter «»f two or three 


most any wood can lie used; ml* 
I. pine, ami cypress Ircing among the 
|irsi and easiest li» work. Use one- 
slock, sanded »»tr wic or lx>th soles. 
I able, wbo'o const 1 ml ion and diuten- 
can l«c determined from I Im* din- 
is. i< similar to any ordinary table cx- 
l lint it lias a tomforlahle footrest and 


1, covered i« 
f ivagenl bol 


x- j&m 


The lul« arc hinged to swing upward 
and outward when they are grasped at 
tlreir outer edges with a turning motion. 
I lu' table slxnvn was made of knoll v while 
pine, and stained lo harmonize with other 
furniture. Its tof 1 was painted with a 
fhemii al-resislant paint, although ordinary 
flmir or rlrrk paint will Ik 1 a SUllk ienl COV- 


cuepOAnos 

(ophoum) 


Sunken comraiimetu of die micro- 
scope work table. with the lid turned 
back on its pivot hinges. The bottle 
rack is made of IIkM wood The 
picture at right shows how a butt 
hinge is rear tanged into a pivot 


1007 tftST 


T’ is drawing gives dimensions and details of construction of the work 
table described above. Cupboards and drawers can be added if dcsitcd 
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sinus apart. 

Sinus ”1 I he c lover, geranium, soft 
(ips of I roe branches, and almost all other 
herbaceous stems show, in tioss sediiHi. 
a ring-sha|*ed arrangement of I be veins. 
However, the corn plant is different. Cul 
I bin slices from a young corn stalk and 
examine I hem. You will find that, at lif- 
Icen or so diameters, I be S|>e<-iiiicn remind' 
you of a hue doily. Among the thin, al- 
most colorless pith tells ate at ranged, in 
a more or less evenly spaced fashion, the 
ftbiovascular bundles. 

" Woody slums are grown-up herbaceous 
sleius. Hy studying sm li stems with your 
mic'ioscope, you can learn why leaves fall 
in I lie aul limit. If you slice a twig length- 
wise at a point where a leaf is growing, 
you can see I bat I be veins In noth out limn 
the twig and follow the leaf stem. 

in the Ink* summer 01 fall, a layer of 
(issue glows across lire base of I be leaf, 
giadunily closing off the waler and f « *« »• | 
supply. The leaf, depiived of water and 
food, begins In wither. The (lilornphyll 
cpiits work and the leaf i lianges color. 

I i wily ii falls, dead, i" lire griMind. The 
absciss layer of t issue- I ha I grew across 
the base of I lie leaf becomes a cmklike 
seal for I he scar left on the twig stem. 

Kxamine a winter twig at low mngnilic .c- 
tion and you will see that il is coveied 
with tiny wartlike* projection* These* are 
lout ii da When the leaf dies and drop* 
off, its sloninfa, 01 Ineat liing pon s, n.ilui* 
ally c an no longer serve. Kill the tree must 
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m^dulbry rays, fin* railiatine lines formed 
by by«$ of brlwrcii I he fil>ro vascular 

IxiivHf*. are |*c$ctil. It H easy to dtslin^titsli 
Ixiwctvi the hark ami the woody growth in- 
side tlic cambium layer. 

The renter of the section contains the deli- 
cate pith fdlf. Drop a weak solution of iixlinc 
on a cro-N section of <i»eli a stem (winter 
twig) ami a blue rotor will apj»ear in vari- 
ous |kuK. iiuBratiiiK I lie l^ccwc of starch 
The pilli, pariiculailv. is utcil « a reservoir 
lor the storage of March as winter fowl. The 
i«*diiK* test aho will slum* March in the bark 
ami medullary rays, l ire colored pitti tu 
formed hy the IrM frequently is very beauti- 
ful under the inkroroi*. 

A S Till? stem grows oblcr, the dilo- 
rencliynia or former rtcen part of the 
stem lo*c* its chlorophyll and become* a part 
of the bark. The c|iulcrniis and crdlenrliyma 
have rlmiRol into a waterproof slirath «f 
cork. Insole the cambium i* tlic xylcin, Cou- 
lainine the •luils f«*r aitvinc watit, while 
otildile i* tire 
sieve lulxs. 

As the stem mat 




with the |rcrfuratcd 


mi pr 


bark omCsmIc 


rs new wi 
'I lie Wood 


II fmtlier 

k| 


lie cam-. 

ihIuos new wimkI inddr* and new 
inuriHS in quantity 
while the bark, by weathering and |>erliti|r f 
remains fairly constant in thi« kites*. 

Tire alternate rapid proWtli of crib in tin* 
vimmcr ami the mmpleie of virtual rc**athwi 
of nrmvtli in winter entire* the tiHravatuf of 
annual ring* I Kinds or sliealhs of woody cHU 
which air hrgr Imvant* tlic center ami siu.dl 
towards the outside Hy countiue Ihe :iiiiimtI 
rings the ace of fl»e stem can k determined 
While stem sections in thru twit oral state 


are lieattlihil 


tl 


him n 


*rop 


tlieii 


cmilimn* brva thing Ibrmigli 
I lu* winlcr. So, over tin* 
.mu bier «d Ihe winlcr twig, 
I lie usual epidermis i* le- 
>laecd by a watcipruuf 
a ve i uf c’oiklikr material, 
which i* picitcti wilb many 
lentil els. Tliwe lout icrls 
serve as breathing penes 
in place of the stomata of 
the leaves. Respiration i* 
vital to I be living tissues 
inside the twig. 

If you cut a ci oss sec- 
tion from one of these 
transitional stems or win- 
ter twigs you will sec* that 
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l«r.mty cm lie increased greatly by Hie ap- 
ptication of stains. Such stains, because of 
their selective action, will also tiring out the 
various cell grott|«s moie plainly. Iodine, 
inerrurocluoiiie. cosiu, inelliyleuc blue, and 
haemal oxyliu are but a few of the staining 
materials you con employ. It is fun to ex- 
periment with various combination*. 

You will discover, Indore you have suc- 
ceeded in sluing many plant stems with a 
ramr blade and a piece of cork or wood as 
a cutting block, that soft stems have a habit 
of crushing or that the cell formation i* dis- 
puted by the pressure of the blade. Often 
a satisfactory job of making either cross or 
I- •ngiludin.il sections can l*e done with the 
aid of elder pith. 

Simply split a piece of pith in two. cut a 
groove to receive Ihe stein, then put the 
halves together again so that they will brace 
the stem as il is being cut. You can buy dry 
pith or gel il from elder stocks. You might 
try freezing Ihe Mem. if it is very soft, in a 
mechanical refrigerator or by immersing it in 
a mixture of cracked ico and salt. Do not 
freeze il loo solidly. 

L ABORATORY methods of making Mem 
* sec lions call for dehydrating in alcohol, 
clearing in vylnl, infiltrating with and embed- 
ding in paraffin, and sliiirtt 1 . with a microtome. 
The slices are cemented to slides, and paraffin 
dissolved away, the specimens stained, dried, 
ami mounted in baking . 

If you want lo make permanent slides of 
some of your stem section*, stain l hem, pass 
them successively through two or l liter gly- 
cerin baths of different degree* of dilution 
with waler, and finally through pure glycerin, 
which is u n| as (he mounting medium Seal 
the edges of Ihe Cover glass with gold size. 
This method, while not as permanent as the 
use o( Canada balsam, doe* nwav with the 
somewhat involved system of dehydration 
wilb alcohol. 
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MAKING YOUR OWN 
BEI.L JAR 


At left, Imw the bottom c»n be c«« li»ia .1 »nr 
*!»*» haul*. tli* nmutli wlii.li i* dun toniily 
COtk«<l Willi tli* rut r<!r.c IhmihiI will, upr, it l>« 
conita the bell jar fm a inltiMcntM. u i« »r«* ,h..v. 


I mini 


•lsili , l m» linn .u'.iin lo shells. this { inii- 

in* "I Hu- liiy.llvc* with its mol I iit- 

1 • I | " ' 'll lllllll}!. I In- 'lu ll til | lie |tV»ll 
ni-trr. llii' imiftM'l, ;•■■•! vaiimi* slirlls 
| alt l.r • I 1 1 1 • ;lli-l>U lilt* belt hlldlO iflnil! t'\ • 
ii | ..... : ,1 

' I III IM 1 II.VM llill. 

Sdfii ;i pii'tf uf shill (mm near l In- 

• ** It!*-. I-' > i»»l-l 1 1 "' liuil In 1 ill |mmiI lining 
l' •■Hi II v V 1 " 1 liiii I11 1 ' I | "Ml inn- I Ini will 
Ii lishlil 

ril(ii|: , .li lu:lil (•• |u-« mil the n r •»* llir sub 

• 1 min nr. I min *m one n( these lliiu 
|T:m « tt i 1 1 1* till v l«» |{!' I ili.imtTi’fs m.irnifi 


1 ;* 1 Mill. 

In in in<t;inl« yniir • mih ••! mm lull- 

ill 1 It iin n. I ln lit: I t:l iin«* r«*vv:iK n ln*niily 
In* i'\i h iu 1* uf \\ 1 1 i 1 1 1 von m*v«*r iImmiiiciI. 
inn hr l (Imin'.Iil. , will In* n| a 

r:i nt i InV nnr.aii lilr Mom, oim? lli.il 

1 nli\ cm 1 1 uifli 1 i*li*r. 'Ilipsir.lil llml purls 
Min •• \ i- an 1 \iwnsi* fl in v l>loi k.^ or 
11 ni'. iMilntU hllo. I |i>r.cllivr. Smiir of 
f lit* Mm I .lie* Ilium. Mum: linv; IiiiI in 



I \ II !lt I I I \l • liltl" r\|fiiim*lil iinli 
:••• llr.ll liinr i* Iinl fl»r m*It ttlbMatKV 
ii MHuiiuitin • l In* iw«Mtc. SiIitI ji imctc 
ill lli.tl ih.ivk i\liil»«i. I lie |«i 54 »»alic 
mm*, Ptivl |»l.nc il in .1 •Imp «»l dilute 
lilmn. n>liM. of Mlljilmrii acid. Il 
ImMd. viotrutly. iinlnalim* Dial Ihc 
m I .»• i*l .in* liMillnr |»f imIih •* ravlion- 
l»* v»*. \VIm*h Ihc iKilildinc lu* rrawl, 
r I In* flirt i* ol dull ainl \oU will liiul 
•o*l ih diffitr**. II vmii notv place 
n il mi a rh ‘Ink* :ir*l slip il tinder 
i«a»K«n|v. yon will I lie fame inofttic 
it !••••. lli"«is*li |h-iIm|k vluivol a* to 
.**»•! rruival ;ip|nMl.itKC. Now very 
ilK in|v*NliHC a <liatp |*»inU*i| wvdlc 
!h- r„M of nYtv and pit vc the cifcr 5 of 
f.. ..f I.. II ..vaiiiM tin* rl^N slide. Hie 
finmrih* m ir<i^aii( In lircakiiu:. 


\rpairnf lv tin* lavrr of plisnr-. flic itnli 
In* I pti :o= cv«*ii t arc protiTtrd liy a Cliin 
n of kmn\ frl.i maldbl /^oluftiFls say 
I fill* 1 1 n •• #.()*'? Ia\rf 4 flit* 


vriiri :i! i'm *. an* fnirlv mttf«trtti in sire. Tlici 
-lill-r. I-Hi. in dupe lull you w ill find I Ini J 1 " '} 

•no.f nf tin in liave <i\ sides. (Hit'll ill the "" 
'Time s lirll you will see maws of blue, yd* 1 M 
low, brow n. Iil.nl., ami »;lenr pii-iiK, Sonic* 
limes I lif ir i : :i t.ii»il--\v r*)lt>r rllctl llial t= I .” 1 


•. i-iiKnls 
ln»m car 
ni|orl' I” 

rH «»( llir 
co|ic fan 


i'l'l- t iil>:il<l\ luMiif il ill. 

I In- -lu ll l.u> rli.il «'\(iil>ii - lliis loimiti'in 
i- nculr up fill in ly ••( lilllr pii-nis j"iur»l 
i - -ui'.lm fifci* filvr. Tlirir rml- form llir 
two if -| it" (ivc surface* <>f lln* lavrr. *1 liis 


hut |s.irl> layer «.f U*- slid I 
•. illi vtitir iiua»«li'*l eve. I Im: 
liitlil in pi i.-malir c-li'i' of 
tml il ha- a liislrr llml is 


l-uiiul in aluur-l mi oilier sulxstaucc. 

IJI.M i: ihr flu-11 iiiulcr your iiiiiroscopC 

■ jimI. at -ay Kill tliamcl rrs, you will sec 
il-' n i ui for imidi of this lieauly. You 
t.iil fiiKl dial III.- surface is inarkctl with 
m any line, wavy linrs. that mu almost paial- 
h 1 to cji It oilier. There stem In hr allcrnale 
riilws ami fuirtitvs. The iliMiitctncis with 
v lu ll you M*r the lines ilepfinls on the mail* 
ii'-r in uhiih you illiimiualr the shell. Some 
s|*i filin' an' thin iiioiil’Ii lo he r.vamilicd 
'•>' tr-ii' niitteil li:;ht ; hut usually you will 
hate to employ relln led liylil. If there is 
l« o miifli illiiinination, you will see only a 
I'I.i ii" i inle of while. Often the introduction 
"I a tulor filler inlo the lip.lit beam will 
In iny "'ll the detail. 

There seems i « * be some «li0crcnco In 

■ l-inimi as to the exuet nature of the pearly 

sliuftnie. Some invest igntois suiotest that 
the furrows and lidues (hat marl; the surface 
fie outuoppinps of layers of thin plates, or 
laminae. Olheis say that the lines are caused 
liy folds or plaits in a single memhraneons 
later, the folds lieinj; at an angle to Ihc sur- 
face. The iiide-ceme of li^hl lays reflected 
from the edees of the folds and from the lur- 
row* between them. 

I he pearly luster lesulls apparently from 
the action of light Mint is reflected by the 
various tiansparent laycis, logclher with 
that reflected from lire surface. A spherical 
peall. Mil- hind pii/ccl as a jewel, likewise is 
compo ec| of (hin layers whirl, reflect liy.ht in 
a similar manner. The thinner the layers, 
the heller the luster. That is the reason why 
sail water pearls, which have thinner folds, 
are Mificiiur lo frerh-waler pearls. 


Y OU will discover many other things about 
fen life liy making microscopic examina- 
tions of tulip luce objects such ns those 

alieady mentioned. If you live near the 
« trail, m ever get the chnncc to make a sen- 
d»l* vWt , you are pi. |iared, with tills mea- 
I'cr intimlui timi, lo emhaik oil a trip uf 
microsi opir exploration flint will rival in e.x- 
ril eluent and intnest I he most unusual o.x- 
piricnccs of surface-going explorers. 

I luring such a seashore visit . you w ill he 
wise lo collect material with which to make 
iMim.nicnl micro-cope sliiles. In fact, one 
of ihr most fascinating phases of amateur 
microscopy is the creation of a slide library. 
If you find, for example, a piece of sen shell 

that exhibits Ihc mosaic*likc structure till- 
usually well, you ought to mount it pernta- 
nentlv lor futuir examination and exhibition 
to f r icmls. Simply clean it well, dry it, and 
mount it in a balsam- filled cell. 

II you follow the established niellmd of 
making a cell for mounting thick s| mi mens 
like the piece of shell, you will spin a shellac 
ling Oil lb. ■ ; the slide; lion you 

will fill il with balsam, introduce the object 
and finally apply a ciicular cover glass. The 
chances arc that, out ol a 1Jn7.cn shellac lings, 
ml more Ilian half will be jicrfccl — unless 
you aic blessed with considerable skill or 
long practice. 

There is a method, however, ol conslmcl- 
iog perlecl cells in a minimum ol time. The 
process consists ol placing beneath (he cover 
glass a washer whose thickness is sufficient 
to provide space for the specimen. The 
washer may be made of some transparent 
material such as celluloid, or of an opaque 
substance like thin paper. The outside diam- 
eter of (he washer is the same as that of the 
cover glass. In mounting specimens, simply 
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smear .1 little hakim on I lie slide, pLue t In' 
xvashcr on il, apply more Ik* I sa m In the 
ravily anil upper surface of the washer, in- 
Iroiluce Ihr specimen, ami drop (lie cover 
glass into place. 

M AKING the washers is not difl'milt if 
you have a suitable punch. If you 
have access to a metal working lathe, con 
can construe! one in a short time. Other 
wise, you can have a machine shop make one 
for a few cents. The punch consists of a 
steel roil having one end mined <•» that two 
circular cutting nines, roiicrntrie circles, are 
funned. The outer circle is of the sarnr 
diameter ns the cover glass. The inner our 
should he almut one fourth inch smaller in 
diameter, prodiiriug a washer having a sec 
linn one-eighth- inch wide. I'nr very small 
spri imctis, the central hole ran lie smaller. 

Cutting edges of the punch should he as 
sharp ns possible. There is no nerd to harden 
the tool, as it 

seems to stand up well will jpni.il tn >t 

rnelM. Use dlill rod nr l<x>l steel I -r tin 
material. After the lathe work is tini-lnd, 
drill a small lude so that il run- at an :md> 
from a point hclwcni the two cutting c . 
to a |ioint in the side id the tool an ii» li ot 
mi friini the end. Into tin - iiiliodiin- a n. ol 
with a rounded point. T ills airne.enw el i 
nee vwury in older (o i t-nii n »• the tiir» 1 1 • ■ i 

frequently Itccome x* . • , -.«-*l liuhlh t.. 

tlie i Uriel*. An allnn.ile i.ieth.»l i In .11 
the cavity between liter •tilling t it:, with 
resilient uiliber ublili esp.imls all.r tin 
hammer blow and expels Ibe uah.r. 

n l.l> photographic film (mm which the 
emtllsjnli hi been leinovtd lo tin 
in a liydrocldniii arid M'liitinii, --In . | • - tin 

laid SUili as I hut snlil |m bile mim .ii, 

heavy paper, and similar inateinl- 1 mi '■ 
ii «l foi lie- w« >hci \ i ii ■ i :■ m 

dml uf them in a slmrt lime, t . . it p,. 1 
hlc, stoi l. of mvi ral thii kt • . p i • : 1 1 ! . n i 
si/ed s|M ( illtrnS. In cillioi ’. -uni ' . |tfc»Ci Ihr 
slock on a him I; of hanlwood, .1 the jniiiili 
on it, and strike the head with a lianin « 1 
Voii will tin - 1 that the 11 ol pie 1 11 
lings will give a prole ■•imi.d .ip. irutliv In 
your woik. Von ran add a lini-hm - l. .i |. 
of asphalt varnish if \ •••■ wish; v.-i »..n 
cut similar washers, slightly l.ueei tl.m ih. 
cover glass, fmni colored, ginied pip, t. 
mill paste limn over the rmn 1.1' - nil., 
afler the hakim has set Ihoroughh. 

The washer sy < t c 1 1 1 can hr used tor pin 
cells as well as round, if vnu ro.de .1 t - .1 


M lc • ••%<•. |.i< liov ol m-.llxt ■>l |n nl li.-.M < 

»«A *lw»w»nj; the tiny «i*l#*«* lint 4ttf 

Ulirvcd t'» tbc liiilcifrM 4|i|n4iMcfl 

for culling s«|iiatr wndtei. Usiullv, how 
ever, the cmut.it form is pretcralJe. 

t'lih'S you live in some km. I of I lopia. 
you will fowl that d»M <|<iic Lly iidhit. on 
your min in ojK' and oilier is|iiipnien| it 1 . It 
• landing in the o|nii for a lime. One c.| 1 ),. 
most danger. m* enemh* of .1 rnii i»m i. 
Ilu* grit and lint licit settle on it flour the 
air. In uvn*n|iiip|>rd Ldmiitc •III'', l'll*> I M II 
jars an* nn|dnvtd for covering uiHioMop. - 
w Inn imt in UK. 


\ uK y- 

i.»r. \ w ill if 

y iitiv to 

imiicIm?C one, ohI* iimiir 

vrr. 


1 * jl \V.IV Hi W’llii II % *MI 1 


in jl»lr om\ :it *i (till ini*. 0^1. 


* IM M i l ISlt-JlONH SI'BClMliN. At left 
i% illie.ii, net die ihiiIkhI r.f culling a piece 
..I •mill'll , Ii- huny into a sin. It ••die 1 01 micro. 
. •pii t s.iniimiiaii, Aleve, di. s|iaciini'ii ns 
:« ip. l: wile II III., lullin ' 1 .clil. Il fitly times 


Immi a drug store obtain a glass jug 01 
Imt lie. I'nr most amateur iniemsi up.*, a 
nitc'gallou s./e is sufficient. Select nuo that 
m ule uf < 1. ii, uitcokircd slflM. Tint nest 
lad; is to remove the boll nut. This is in 
coinpli.lK’d mod Mirely and easily as follows: 
(‘lamp an efticient glass cutler to a hint k 
of stetl or wood and ailjud il mi that the 
nilting wheel will touch I he glass jug at .1 
point three fourth' In one inch fimil the 
Mill. ue on which liutli the jug anil hloi k are 
testing. Kni de tin; jar, pressing il against 
the cutler wheel mi that a line is scribed in 
the glass. You will be wi c to we.u glove, 
during Ibis and sub-e<|iieut n|>erulluns. 

Alter the* nit has been completed, Intro 
dure into the jar a hammer made by bending 
a one fiiiirlli-iui Ii mil id iron at rigid angles 
an inch or mi from the end. Tap the glass 
ly i'|i|u ii,- the mi, 1 onllmilng nrotntd 
the jar until the line lias broken completely 
ihrututh. 'Hie bottom will drop off cleanly. 

With a file wet with luipenline in which 
some camphor has hern dissolved, you tan 
remove the shaip glass edg.i - as vastly as if 
they were made of brass. I'inally bind the 
nit edge with one or two l.iyei* of adhesive 
I ;« |K*, inset I a cork into the opening at Hie 

lop, and lull jar is complete. The 

li»|Kil eilue, I resides being more alti.ulive 
Ilian the somewhat ragged glass, is ilusl 
proof and prevents damage to the micro 'lope 
if the jar accident ly strikes il. 


Dancing Dragons 

S li li N WITH YOUK 

M ICROSCOl’K M ""°" c ' " 

rorULAR SCIENCE MH.Y T/ftV AUGUST. 1936 


N O MATTKR where you explore with your mienr- 
sco|ie. you may find nematodes, dragonlikc 
worms which arc engaged constant ly in a writh- 
ing dance, and whose numbers are Mimed to 
ho greater than Ilu* insect population. 

Amazing arc the vaiiely and distribution of these im- 
poitant hut, to the average person, almost unknown » ma- 
tures. Many kinds, known variously as threadworms and 
imuulw'orms, live in frcsfi water. Other thousands of specie^ 
are found in the soil and in the sea. There seem to Ire few 



Tl»r deadly ttuTurm wouti, which cause* 1 r i r li - 
ino5i5 by embedding itself in animal muscle 
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animals, from (lie tiniest insect to the bigeest quadrup d. 
in which they are not found as parasites. Some nematodes 
even have smaller ncnialndrs living inside their bodies! 

With such abundance, it ought not to be difficult for the 
amateur micioscopist to discover enough of ihese niiiiutc 
worms to keep him busy for a long time. He can find them 
in almost every sample of mud. sand, aquatic vegetation, 
or decaying plant material from ponds, lakes, slrr Lillis, nr 
seas in any part of the world, lie even can find tlrem in 
l lie family vinegar jug. 

The vinegar eel or vinegar worm is perhaps one "f the 
best-known nonius. It is visible lo the inked eye as a wig- 
gling, whitish line in most vinegar that contains a distinct 
sediment, l’ut a drop of vinegar thus inhabited on a slide, 
and lay a cover glass qvei ii Examine tin- eels with a low 

power, say twenty-five to 100 diameters. You will discover 

that the worms do not remain still for even an instant. 
I’liey whip alwut constantly in tire film of liquid belt 
the two pieces of glass. 

The vinegar eel, although an easy nematode i" find, i 
not very important when compared with others of its kind. 
Neither is it very ferocious-looking. Some of these liny 
worms which greet the mi« roscopist as lie peers down his 
i ul k* would make the mythical oriental dragon spit envious 
lire. Three horrible jaws whith o|k» and shut like the 
jaws of a lathe clunk, anti whit h may lie studded with tiny 
Lcetli j curved s|iines projecting out from the brad in a 
startling manner; a hotly armored with ringed sinn lures— 
these are a few of the tlragoolike t ha ract eristics found in 
some nemas. 

Nematodes living in fresh water anti in the soil make 
excellent microscopic s|K*timeus because they require al- 


most no prepai.it ion. Their bodies are so transparent that 
ibtir internal organs are seen clearly. It is one of the 
marvels of nature that, in these liny worms, there are a 
nervous system, digestive system, and most of the other 
organs that one would exjicct to 1'md only in larger animals. 
M«*st of tire color seen in fresh-water nematodes results 
from food eaten or from a coloring of the intestine walls. 

r |’'0 OUT. \ 1 N a collection of fiesh-watcr nemas, place in 
*• a watch gla-s 01 olhei shallow, transparent dish, a small 
quantity of mud or sand from a potnl or stream bottom. 
lA.imine it with a ha ml lens, with the lowest power of your 
mil roscu|<c, or with a dissecting microscope. Watch for the 
characteristic wriggling or wavy motion of the nemas, a 
motion which loiitinucs while the worms remain in the 
> tme place. With a medicine dropper or line-lipped pipette, 
you can pick up these worms and transfer them to an- 
oih«-r watch glass. Then, with a needle or slender canuTs- 
h.iir brush, and 'till using the dissecting microscope, you 
tan pi» k up the individual nemas and place them in a drop 
of clear water on a microscope slide for close examination. 

Allot her method is to place the water, containing sand 
ami mud, in a test lube or beaker and stir or shake it 
thoroughly. Let it stand i"i i few seconds, until the 
bc.ivii -t '.am) |ianiclcs have settled to the bottom. Pour 
•.(I tin- muddy water carefully, leaving the sand behind. 
Most of the nemas will go with I ho water. Now let this 
''•'in stand bn three oi four minutes in a Itcnkci about 
four inches deep; then |mur it off carefully, so a' to leave 
a layer of sediment on the bottom. Ibis Sediment will be 
found to contain nematodes in great numbers, which can 
I** captured and placed on a slide as already described. 


CAPTURING N K MAS 
ANPI'RICPAKINGTIIKM 
FOR Tilt: MtCROSCOPt: 


j I'lnrc MINI* I y w.ifrr 
• from a t*t |hmi *1 

hnttom rt n !ifiti«|tiircnltH'li 
,1lu| ‘tel It alnwl. Atn-i llic 
pari la Us hav* scuUcl. po n 
1-n llic water Into n I'r.iliri 


2 To put I In - nr ion lode 
slrci*. dissolve * 
drops of chloroform in *i 
w.iirrsiid rranslet i lie wo 
lo llic cnlnlinii willl n n 
liinr dlopprr or fiur !«• 


O Another way fcillii'S! 
A iiciii.ii is to lic.il tl»c 
ivatci cnnlaiiilnr: llirm I* v' 
luddini: 111** lillrioscopeslidc 
over a nintcheresiidle flame 


| I nfli viiliial Ilf in' lo'le.i arc 

‘t canity moved limn tli— 
shallow dial* lo the slide 
with a caincf'-liair l>ru*li 
ot llic type used l>y .mi'll 



1 
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]T<>K examination at low or 
1 one l»y three-inch glass slides 
used. Hui for high-power work 

rion with oil immersion objectives. and when similar ob- 
jectives are used as sulisiage condensing lenses, two cover 
glasses arc* preferred by Hematologists. 

To prevent the cover glass from crushing ihc dclkalc 

bodies of the nomas as a irsnlt of capillary attraction, it is 
no i ossa ry to block it up. This is done by plating Ik-ih:iIIi 
it spacers consisting of strands of spun glass, or hairs 

kind used by 
fashion about 
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moderate pou 

<ts. ordinary 

narcotic or anesthetic. 

, with cover £ 

lassos, can Ik.* 

bncco smoke bubbled 

. such as del a 

ilod examina- 

the walcr will serve. 


• Vi. 




Xclu«> 


brnsb of the 
in triangular 


plucked from a cauuTs-liair 
artists. Three hairs arranged 
the nomas will be satisfactory. 

II you desire to see any details of tin* intoned organ', 
yon will have to do something to slow up or Mop I lie in- 
cessant wriggling. This movement, incidentally, always 
lakes place in an up-and-down direction. However, when 
you place the m-mnlnde between a slide and tovvr kI.iss 
there is not enough room for it to wag its tail vertically, 
so it has to move paiallel to the 
surfaces of the glass. Therefore, 
most microscopic views of nema- 
todes show their sides. 

To put a nematode to sleep or 
kill it, you can use water in 
which a small quantity of chloro- 
form has been dissolved, bill a 
test tube a third full of water. 

i hloroform. 


Ilrxl of i viarr’i cel. |>litiln(U|4ird by "ic- 
licl lieMine" lioin the iiiiciosropc's miirur 



n 

I 


add several drops of 
and shake the mixture. I 
tl)P noma into this water 
of chloroform you > an 
chloral hydrate, or a 




ten put 
Instead 
l her, 
y other 


n< 


Tljc 'larcrr nwiHo,W. h by a him. 

loloftiftt the tIr|Mi Oivciil of Agrieulluie 


Recording Microscopic Subjects 
IVith Paper and Pc, 

'TMIKSK simple set-up* will help 
I you in making pencil ski ll lies of 
the interesting things you see with 
your mi* roscope. At the right, a ntit- 
i«<r suspended from a Maud ioiiiIhiu's 
with a cover pin** mounted on the 
rye piece to stipciimirmc the image of 
the paper over the field of view. In 
Fig. I, helmv, the microscope h use* I 
as a projector with its lube horixon- 
Ini, a miiror idled inu the image onto 
the paper for tracing. Fig. 1 show* a 
right-angle prism sulistituted for I lie 
mirror. In Fig. the observer looks 
downward Ihinugli it thin cover glass 
and sees an image of the inirrixropic 
subject laid over the paper, so that it 
can he easily traced. In addition to 
its value in rcconling the appearance 
of nematodes and other subjects that 



do lint photograph easily, sketching 
Ik-I|-s to fix details in the memory, 
ami develops habit* of close observa- 
tion. A good free-hand aitist can 
work witlxMit these aid'. 
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I*. ven to- 

l (trough 


Another way of killing ticinas 
is •*> l«al llm wafer containing 
them by holding the microscope 
slid.- above the flame of a match, 
candle, or lltinscn burner, until 
motion ceases. The specimens 
can be examined immediately, or 
preserved indefinitely by fixing 
and hardening in a suitable so- 
lution such as He mining's, bi- 
chloride of mercury, or four- 
pert ent formalin, and then treat-' 
ing them as follows: 

After (he fixing and washing of 
the 

spt'Ciineiis, transfer them lo a five- percent glyc- 
erin solution (one part glycerin to nineteen 
pail* di'tilled water), and set aside until the 
wit lev eva|HuaU’* This process ic<|ti irc> usti- 
ally two or three day* hut may have to 
tic prolonged several weeks for very delicate 
• pe» imem \\ in t he water luts cvnimrntcd, 
•Ik iinuas are in pine glycerin. Finally, mount 
in pore glycerin <*r in glycerin jelly. 

• his jelly, a handy mounting medium fur 
specimen* imt completely tlehyihated, is made 


in 


a* follows. Soak a quantity of dry gelatin 

• "Id water for al»<mt thirty minute*, until i< 
heroines soft Drain off all the water, leaving 
••"tiling hut the swollen gelatin. Warm this 
in a double boiler until it nulls. Add a small 
quantity of while of egg (egg nlhumett) and 
stir tlinmtiglily. The beating cause* the al- 
bumen In ronimlale into a precipitate that 

• juries away all impurities, leaving the gela- 
tin clear. Idllrr the gelatin through hot Ikiit- 
nel and add an equal volume of glycerin, mill 
altoni one gram of chloral hydride for every 
giant of gelatin used. Mix the Ingredient* by 
'linking. I .el the jelly Maud in n warm place 

until Ihc tiubbll ■ d disappear. In 

ing. take care to avoid Including air bubble* 
tinder the enter glass, because they will not 
work their way out as they do when balsam 
i« used. 

I F lil.YOCKIN jelly refuse* to harden when 
1 ' iinlcd, it either coiitniu* ton much water, 
which can lie removed by warming over a 
water bath. 01 was heated loo much in Irclng 
melted. In mmmling a specimen, warm the 
telly to render it fluid, and warm the slide 
and cover glass |<> prevent sudden cooling. 

A nein.it »dr is incased in a lough, traits- 
parent layer or "skin” which generally coil- 
siMs of two lauiinaliiiiis, the etilirula anil sub 

• mil nla. Nematode* sited their skins like 
•nakc*, dial i be tinder layer later become* 
the outer one. Ivadi of the two riiticttlar lay- 
ers is. in Inin, composed of several other lay- 
ers. usually liner. 

Careful observation will reveal that the 
-kin <>f almost every nematode i* marked by 
line line* or st rial ions running across the body, 
at top and bottom, but not traversing the 
sides One cause of these crosswise markings 
i' found in the endless whipping of the worm’s 
l "dy in characteristic nematode fashion, and 
the consequent alternate Middling and com- 
picssing of the cuticuln. 

Sometimes it is possible t" separate the skin 
of a vinegar eel by milling a few drops of ab- 
solute alcohol to the drop of water on a slide 
i outaining the liny worm. This causes the 
internal organ* to separate from the incasing 
■.vail* and shrink into a Mender line extending 
from end to end of the Cliticular cylinder, 
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I >y absorbing wnlrr from flu* wnrmV 
insitfr*. 1 ( a cover plas* k flnt|>|x;«| over I lie 
5pct'imrii, nml a drop or two or some stain 
su< h as L<H*lilrrs mctliylctu* blue solution is 
nddi^l 1 4i die rover glass ciftic and allowed In 
diffuse Miiilerncatlt die j! lass, t lie almost in- 
visible mlicular sbcalli will l»e bvottttlit out 
plainly, I hr dye remaining ntitsi<lc il and thus 
marking die sheath boundaries. 

If you find a nematode with a thick, Iimi<c 
skin, you ran wateh il in the process nl molt* 
iiijt Doling its growl It. n nematode slmh its 
mils' r covering. and the lining of its month, 
esophagus, and rci tuin about four times, lit 
slides having liny teeth in the pli.irynt, two 
and sometimes three complete sets nf tertlt can 
l>e seen, lor these ate shed along with the 
cuticnla. 

The digestive system of the nema includes 
a mouth that is adapted either lo biting or 
Sinking; and the esophagus, intestine, and rec- 
tum. Tilde are glands in the month to aid 
digestion. Nomas with movable, muscular li|* 
frequently have toothed gripping organs. 

The esophagus is seen in a variety of forms 
from a simple lube to a complicated organ 
having a bulhlike swelling useful in exerting 
powerful sucking forces. The intestine is es- 
sentially a long tube, although there is in smite 
‘IK’cimens the suggestion of a stomach at the 
f i mil end 

The nematode lias no heart and artery sir - 
dilatory system as do higher animals. 'I he 
Imdy cavity* contains a colorless lluid that 
^ plushes about it regularly as the ho*h is 
moved, bathing the organs. PeihajK the con. 
slant whipping nclion of flic*c tiny worms is 
to their circulatory system what the beating 
of a heai I i*i to tliat of larger animal*. 
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I fXCIKO.INC the c«oplneu=. near »l*c mid- 
> tile of tin* neck, is a rivi!*-<lia|icd bundle of 
nrrvr lil»rr* tlm! form a simple brain. K\(cikI- 
ing from it to other |iart^ of MvcImmIv arc nerves 
which control the organs and iiiukIcs. Several 
<|Hri(s have distinct eyes or eye sjmiIs, some- 
times equipped with liny lenses wliicli |*r«»b- 
ably :hI as light collector* rather than image- 
forming devices. Knnning Ijack from the ryes 
to five nerve ring are nerve filers. 

nilier tni|Mirtaut organs visible to the micro- 
scopist i ik hide Ibr sexual rqqxtralus, baits or 
spine* which nppcimilly serve as tactile hairs 
for feeling the way jxist ohMciflrs, and sever- 
al items w hose «ih* remains a mystery. 

Anions flie most |»rn«ti«nrot of Clide mystcr- 
iotis rlevke* are fire "lateral organs," two 
MriiM! organs 

situated on the outside of the head, one on 
either sitlr. The him lion of these organs is 
thought In Ik* that of a cltrmical kwc organ. 
The oiilrr |«rt* of the** omnt may Im* in llir 
form of a spiral, circle, ltdix, or nirrdy :t 
straight projection. ‘I hey are directly con- 
noted with I lie crnlral nerve organ*. 

Nematode* cnii'C millions of dollar* worth 
of damage every year and air rr»|Kin‘il»le for 
a great many ilea III* Hookworms, which at- 
I:icli tlirm*Hvr« to ll»c intestinal walk ami 
drain tire energy of their host, air nematode*. 
So arc 1 1 io worm* llal are found in sheep, 
Img*. and many oilier ilmoHic animal*. The 
• In .nlnl tiiilinii worm, which liy linryin- il. 
self in I lie unifies of a pig mutt* I lie dkw 
known a* IrirliinoM* in I Im* animal, and in Ini. 
man* win* cal iin|>ro|irily rooked |“*ik ol>- 
laincd from »orh a dnditcml pig, is a mom: 
I lie most danger om of nemattMlc*. 
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TV /I Ut.TH -if l he research work carried on by 
■*’ 1 (.oveinmenl Hematologists is directed 
tow ards combating I hr nomas which attack 
such useful plants as wheat, sugar beds, and 
strawberries. The root-knot nema, one of the 

w<n st of l his class, is known lo attack nearly 
a thousand different plants. 

The Nematology Laboratory of (lie U. S. 
Department of Agriculture is otic of I lie most 
unusual and important workshops operated by 
Uncle Sam's scientists. Here highly (rained 
workers do nothing but study nematodes, 
make marvelously detailed drawings of them, 
develop belter ways of seeing them with mi- 
croscope*. work out methods of combating 
tluir destructiveness, and even leam how to 
put some of (Item lo useful work I They have 
discovered one kind of nema that will at- 
tack and devour another nematode whose 
specially is damaging citrons tree roots. There 
are nrinas (hat kill Insect larvae, destroy the 
• res of sin h injut ions insects as grasshoppers, 
and even transmit diseases which kill destruc- 
tive 'meets. 

In the Hematology laboratory at Washing- 
Ion you will not find much photomicrogrnphir 
activity. No satisfactory method of recording 
photographically the delicate details of nema- 
todes has been developed, so the Hematologists 
arc at the same time expert artists. The mak- 
ing of a complete drawing may require 
months of work and thousands nf olrscrva- 
t ions. Evident drawing equipment, head-rats 
(hat icducr the fatigue of hours of observa- 
tion, and the best microscopes in the world 
ate used Still, much of the success depends on 
downright skill and i>a(iciicc of the observer, 


W( ) i kIlts of Ska Si ikij.s / — ^ R ™ h h ~ Na, " n 

_ f lun/nons IkiMtijnl 

Shown by lour Microscope 


POPULAR SCIENCE MONMI.Y JUKI:. I' 


Ctnwi/fgi for Common Molfnsks 

tty Moiiton C. Wallinc; 


O r i i i r, ni;>n y i < it i'ii t w i iv ad 

lining with t lie mil iii*i ope ' in 
be stnh a fast iualing hnlrliy. liot 
the lead is tin* lail I ha I it lend* 
new ami tlltsiispn led illleiesl In ;»|>pit'iit 
|y simple, cotnnunipl.it i* nlijci lit. I .'onshV'r, 
fur example, that hit of sea shell on your 
w ork I able. 

The shell was produced as half of l lie 
miter coveting of a Involve, a umllu*k te 
laled to (lie oyster and similai marine aui 
tnals. Examine it closely with vour tin 
aided eyes. The outer smfaie of this par 
lictilar specimen is. pet haps. :i mixture of 
« olois black, brown, and a grayish while; 
and it is broken tip into step*, roughly 
parallel. Turn Hie shell over, and you lind 
I hal the concave side glows with an iiide«- 
lent, pearly luster. Colors of lire rainbow 
play over it. This is mollw*r -of-pcnrl, or 
IKK 1C. 

A simple thing, this shell. Vel. to |ho 
din e all those colors and lhal hides* em •• 
must rc<|iiire some hidden lucchanism. m 
at Icasl something nol visible to the naked 
eye. Il is lime to Inin to vottt miciuscopc. 
Ileic begins a new series of tin ill*: for. in 
ortler lo find out all you can about that 


shell, volt will have lo |K*tfotm titimcimi* 
itileresline nprin'ioti* on it — operations, 
by the way. whir It ate appliiaNe lo the 
preparation and study of a great many 
other things of interest to the amateur 
mil rnscopist. 

l irst. as with all things, this jiaituiilai 
shell is to In* given a genet al examination 
at moderate powers. say at fifty or sev- 
enty-five diameters. Mold the shell up to 
the light. It is so t flic k tlrat il is only 
slightly translucent, lor the most part. 
Kill near lire eilge. arc several s|mi!s which 
are almost transparent. Lay lire slrell oii a 
i lean glass sliik*. move il until one of f lie 
neatly transparent spots is licneatli the 
lens, and Im its carefully. 

Surprise No. I ! Tire shell is mil the ho- 
mogeneous. uniform structure you thought 
it was. Seen at seventy- five times its orig- 
inal size, il Irccomcs a miniature mosaic of 
colored stones, fitted together with a |h*i - 
fed ion lint is little short of uncanny. Il 
remind* you ol a tiled pavement. Most of 
the little blocks have six sides, although 
there arc some with only lour, and others 
with more. Itul how ItcnulifuUy they are 
filled together! 



COIIOOIOH 


mahjs win i otttAst'ntMovto 
5Y XYLOL WASH 


MiCPOSCOIt 


Simlyitijr Human Hairs 
With Collodion Casts 


Tlic oiit’ce marJciiiRS of liimian liairn 
are ratily Mint led by mean* ot collodion 
mla, To make uucli a east, wash llio 
baits In solvent like xylol to remove 

F t. Nest, place them on a glass slide. 
• steninp the ends with snips of adhesive 
tape, and build up a rectangular wall 
around them with oilier pieces of tape. 
Into thi-; well the collodion is pouted. 
When it has set firmly, peel the cast from 
the slide and null the hairs from the col- 
Vintioii hed. The cast is then mounted in 
the customary manner for microscopic work. 
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Now (urn I lu‘ shell over so < hat il 
side is uppermost. Again focus ■ 
edge, over one of (lie nearly Irai 
spots where (lie |h*:i rly luster seen 
lathing. Again you see (hat wondei 
saie, only, perhaps, smoolher ami more 
perfect; for you noticed that, on the outer 
surface, some of the little "shines” had a 
scaly appearance. These on the |H*aily 
side, however, are perfectly smooth. 

Now move the slide sideways, until the 
point of fonts moves toward the center of 
I he shell. The appearance of the smfaie, 
as you refocus your lens, t hauges abruptly. 
Now, inslead of the cohhlcsloiie pavement, 
you are gazing at something that ir mutely 
sorfaie of a piece "f wood 


•rent 


nuc 


resembles 

with prominent grain There are 
line lines, curving anil circling nl 
managing somehow to lie nlnwe 
to its neighbor on either side. A 
magnification, and willi careful 
lion of the light (whii h must In 
not liansniilted). you discover 
giaiefully sweeping lines are t 
kinked and wavy. Thus you 
mothei-of pearl — for dial is win 
examining — is marked by cha 
wavy lines which, somel 


< ideiiially, a little trick that can be used 
for revealing hidden details in a great 
many other objects. 

(hi to the ding store and get an ounce of 
flexible collodion. This is a solution of gun- 
> oil on or pyroxylin in ether and alcohol, 
and consequently is very inllaimnablc and 
i ven explosive undei certain conditions, 
.so, in handling the bottle, use the same 
precautions you would with so much gaso- 
line or pure ether. Keep flama away from 
il. Instead of collodion, a solution of cel- 
luloid in acetone can be used. 

With a toothpick, place two or three 
■hops of collodion on the inner, pearly sur- 
face of the shell, and spread it out in a 
thin layer that extends to one of the thin- 
nest edges. In a few minutes, the hardened 
film will be dry enough to permit peeling. 
Raise one edge with a needle or sharp 
knife blade, and grasp it with tweezers. 


Pull gently and evenly, and the film will 


Ttainpaioni ca«i« made of collodion 
«re uird to study Uie iiirfneon of 
’•licit*. The photomlcfograph at (lie 
tell show* i lie mosaic pattern o( 
I In? outer nit face; ilie one below, 
I He wavy dcsip.n of tlio Inner lining 


tt'PARATION OF 
COLLODION CAST 


•n ate beine 
h.c inner. pearly 
the shell; left, 
aid of tweer- 


s carefully removed 
the shell surface 
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tome off in a single piece, or at least in a 
piece large enough for observation. He 
sine that you peel off some near the shell 
edge. Transfer the film to a clean micro- 
siope slide, laying uppermost the side that 
was in contact with the shell. In a similar 
way, make a collodion cast of the 
outer surface of the shell. 

Kxamination at IDO or so diam- 
eters reveals that you have raptured 
considerable beauty in those simple 
pieces of pyroxylin. Thcic y j 

is the mosaic pavement 
near one edge of the first vV* ■ 

lilm. The individual him ks j . 

are smooth and even. Now 
look at that from the outer 
surface, and you lind that a) ^ 

the blocks arc not so 
.smooth, but arc roughened , V 

in spots, where the shell 


tin* Collodion has become firm, it is (tcctcd in 
a sheet from the glass; and the loirs are then 
inilhr*! away from it, leaving |ieificl im|nc>- 
sions of their surface markings. Tlie collodion 
cast is moiniteil on a slide and inspected l»y 


Of ran make similar casts of various other 
■ things. A cast of a portion of the surface 
of a coin will reveal the tool marks of tlie die 
maker, or the |fit» formed by ovulation of the 
metal. Tin- surface of metal that has Urn 


resolves it s«rlf into a series 
of wavy lines vciy much 
like those you saw on di 
icc t inspection. You still 


molher-of pearl is hugely a 
still of sm fm e ridges 
grooves, which, because 
their fineness, break up 
light lays into prismatic ml 
This making of col lor 
«asls is a stiinl worth rein 
holing. You can use it m 


now TO MAKK THIN 
SUCTIONS OK SHELLS 


•how Mi|M in preparing Die 
•hell. First, t tic section is 
ground on a Ilona. Tlicn. with 
Die ground and polished side 
cemented to a slide, Die proc- 
ess is repeated on th« oilier 
stile. Fretjiirnt rs.imiiintion 
will prevent ovcigiindiug 


of objects that cannot be r<l or utlwrwitt 
made suitable for direct obM-rvaiiioi lluiimi 
hairs, for example, prove difficult subject to 
the liticroscopist who attempt* to see their 
surface markings distinctly. These markings 
incidentally^ are somewhat like three on 
nKither-of-jK'arl, hut <lu not cause jiearty iii 
disccnco. With the aid of collodion, insjiec- 
tion of hair surfaces, as carried out in crim- 
inological laboratories, is easy. 

The hairs are first washed in a solvent that 
removes grease, such as xylol. 'Mien they arc 
laid on a glass plate and their ends fastened 
down with adhesive tape or pa|>cr. A little 
boxlike, shallow well is built around the hairs 
with the tape. Into this depression is pouted a 
sufficient <|iiantil y of Collodion to fill it. When 


Inehly pohsUd ami tlicti ctcliol with nitric 
aci<l or sonic other reagent , in (la? manner usu- 
ally rni|>loyrd ft»r |»rqttiiiig metal for micro- 
sco|>ical examination with a vcrliral illumina- 
tor, will leave an imprint of the crystalline 
structure of tire metal on a collodion lilm. 

Usually, the films arc seen l*c*C when ex- 
amined dry. That k, you simply |4:cc them 
ou a clean glass slide, mnrkol surface U|>|H.‘r- 
most, and lay over (hem a clean Cover glass. 
The glass can le fastened clown at (lie ofer 
with gummed |ttpcr v shellac, or other material, 
for |>crmancnt |>ref<iiation. In examining the 
lilnis, you will be mr|»rbol at tire variety <•! 
effects that can lie produced by changing the 
mirror angle, masking off one ride of the light 
beam from t!»c mirror, ami similar stunts. 


With a little experimenting, it usually is pos- 
sible to produce the effect of relief, as seen in 
Mum- of the accom|Kinying photomicrographs 
of film casts. 

Ihn. so far. you haven’t found out a great 
deal about the actual structure of the shell 
umler Consideration, One path of further ex- 
ploration leads to the making of thin sections 
of sliell. That is. you put the shell through a 
process that produces a very thin slice, either 
at right angles to the surface or approximately 
parallel to it. The parallel section is easiest to 
make, break off a piece of shell about as big 
as lire cross section of a lead pencil 
l i:i' piece " ill be slightly saiiccr-shn|>cd in 
most cases. Obtain a two-surfaced razor hone, 

or two I one fine and tho other coarse. 

Wet the coarse hone, lay the piece of shell on 
it with the dished-in side up|M<rmos(, and with 
your finger nth the pine back and forth cm 
the hone until it is ground lint. Then transfer 
it to the fine hone, and bring to as high a pol- 
ish as possible. The finer the linne, the more 
pel fed this polishing will be. 

I JI.Al’K a drop of ('unada balsam in the cen- 
I ter of a clean microscope slide, and warm 
it gently oxer a gas tin me or a little electric 
stove like that dc.xiibcd in a recent nctivlc 
(I’S'I , Kcb. ’.to. p. -II). Meat the halsaiu 
until most of the solvent lias evaluated. I to 
not overdo il. While the h.ilsaiu is warm anil 
sticky, lay the piece of shell, previously washed 
and dried to remove diet, on it, nolislicd side 
down Pic's firmly against the glass, and set 
the slide aside to lend. 

When the balsam lias hardened, grind the 
other wile of the shell down, and |k>I»Ii in the 
same manner ns 

for the first surface. Because it is itossihle to 
overdo the grinding, examine the specimen 
frequently through the mierosnt|>e as the *er- 
lion liecnmrs thin. When the |xdisliing is I'm. 
Mini, wash the specimen well, put a drop 1 of 
water over it. lay a clean cover glass on, and 
you are i early to study the interior structure 
of tlie shell. 

You see the same mosaic-pavement forma- 
tion, except that the blocks nre now all of the 
"-ante level, and perfectly smooth. Move the 
'fide Mdew.iv«. nnd yon suddenly find a huuml- 
ary where the block pavement cuds to give 
• iy «■> an entirely different formation. This 
new net inn seems to he made up of innumer- 
able wavy lines, which mu in every direction, 
hut seem to have a general systematic ar- 
rangement in one direction. They look very 
much like the grain of yellow pine or a sim- 
ilar wood. 'Ibis is the mothcr-of pearl mate- 
rial in thin section. 

I F YOU make a section por|*ciidiailnr to the 
1 surface of the shell in the area that shows a 
mosaic effect in a section parallel to the sur- 
face. you will find that there arc a great many 
more or lr" parallel lines, looking somewhat 
liken handful of matches viewed from the side. 

And thus you have discovered the nature of 
i he mosaic layer. It is composed of numerous 
blocks ( .f some hard material, each block be- 
ing. in most cases, hexagonal in shape. When 
Mocks are in |«o$itioti. they extend from outer 
to inner surface "f tire layer, tlwii length de- 
termining the layer thickness. Thus when you 
poli-hed the first piece of shell to make a thin 
section, you were cutting a great many blocks 
crosswise. The mother-of-pearl, in cross sec- 
tion. shows a xvnvy. laminated formation. 

I tie hexagonal blocks arc crystals of lime, or 
calcium carbonate, a material common in 
hones, teeth, and a!! mollusk shells. I.itnc is a 
very convenient material for all animal forms 
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to employ. It can lie used in so many shapes. 
One of the most beautiful pmc-limc forma- 
tions is seen by looking at a lit lie blmrk of 
cuttlefish "brine" with a micrn'copc. 

Hut to pet bark to the shell in million. If 
the blocks are of lime, why wouMn’t the 
shell disappear if immersed in weak hydro- 
chloric »r nitric acid? Why not Irv il ? Make 
a solution of about one pari concent ratri! hy- 
drochloric (or nitric or sulphuric) acid in ten 
l>arls water. Undiluted vinegar can be tmrd. if 
no other acid is available. Drop into tlw acid 
Solution a piece of the shell. Al-o. while you 
are al il, immerse the slide henrinp I he thin 
section of shell the one made parallel (<• the 
shell surface removing, of rnuisr. the cover 
glass. Sel the acid containing the s|H*einiciis 
aside over night. 

IN 'I Ills morning, you will find that the 
I shell lias not disappeared, but that, foe llie 
most part, il looks very much as it did before, 
although it now is limp and llahby. I lie mi- 
croscope reveals that there aie the same mo- 
saic blocks, anil tbe same wavy lines on the 
inner surface. With a pair of disserting me 
dll's, tear apart some of the mother nf-|>c:irl 
material. 'Ibis is easy, for the shell now mn- 
sbis only of animal tissue, witlmul ihr 
slrcnglh-giving lime. 

The mothcr-of-i'cnrl resolves Itsdf info lay 
eis of Ihin mem lira lies, which the nm iosrope 
shows to l«! folrlcrl in inmimenble fine 
creases These membranes, when ptoperlv il 


luminatcd. exhibit beautiful coloring. Stretch 
one of the membranes out, so that the creases 
disapivar. and the iridescent colors likewise 
vanish. Motlier-of-pearl. therefore, is a forma- 
tion of properly folded memlirnnrs arranged 
in layers whose crfces are visible on (lie sur- 
face of the piece; and these membranes nor- 
mally are reenforce*! 
with MipiMirtine infiltrations of lin**. 

Examine llie slide l<earinp tlic sln-ll section, 
and you lind that the mosaic |nvement has 
liecome a network of lionrycoinh cells. Tilt 
the sulistage mirror first one way tlien tl»c 
Other, SO that the light beam strike* tiro s|»cc- 
imeu at different angles, and you may be aide 
to Caleb a ■ bird -dimension glimpse of the 
siilrs of these cells, as slimvn in one of llie ae- 
ronipanving |dK»tomicrocra|drs. Tlir |«ece of 
ikcalcififd shell llut was not ground reveals, 
wlun examine*!, tlul each of tin- cells that 
use* I to house a limestone prism is <;i|>ficd on 
cacli end with lire same animal membrane. 

'"I 'HUS a tyiHial shell of a mollusk such as 
I llie mussel ami oyster is made up of three 
general layers. Inside is the mother-of-irend 
layer of laminated, ("Mi -I uirmhranrs and 
limestone. Next is the mosaic layer of cnlumn- 
likr limrstoiie ii)SIjI'. Then. outside, is a very 
thin layer of t-urph membrane, whidi extends 
down Icelween 1 l*c crystals; and whidi' is l*o- 
lieverl I <» protect lire limestone from the action 
«f the achlv cncounteicd in tlic water in which 
the animal lien ring the shell lives. In manv 


shells, the nmllicr-of-pcarl lining sto|>s short 
of the shell edge. 

You will not find this exact formation in all 
shells. In most of them you will find varia- 
tions of one' soil or another. The best shells 
for your fust researches are, as already men- 
tioned, the mussel, oyster, and similar bivalves. 

As far back as 1870 or tlicrralmuls, a mi- 
croscopKt named C.eorge Rainey describcil a 
method of innking "artificial shell'' rrsemhlinp 
in many ways the prismatic layers of certain 
natural shells. This is Rainey’s method: 

Make separate solutions of a soluble com- 
|»nmd of lime (calcium carbonate or ordinary 
slaked lime), and potassium or sodium car- 
bonate. Ordinary washing soda is sodium car- 
bonate. Mix with each solution Some viscol 
animal substance such as albumen (the while 
of an egg), ‘I lie ipianMly of the animal sub- 
stance in cadi solution should be such that , 
when tbe two solutions are mixed, the density 
<>f tbe irsiilling solution will lie the same as 
that of the carbonate of lime solution alone. 
Set the resulting mixed solution where it will 
remain undisturbed for alioul three weeks. 
'I be crystalline layer, composed of limestone 
i ry slab imbedded in the animal material, very 
much like that in natuial shells, forms over the 
•ides and bottom of tbe vessel. Rainey found 
that no further crystalline growth lakes place 
after about six weeks. 



MOSS-Tvvo Plants in One 
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S/rtn/fir facts s//ow // 
by your • 

ICRO S C O V 1C 


*■”^0 'I IIK. amali’tu microxcopisl, nut him: 
[1 rovcalnl by his insliiiinviil is nunc 
(j fascinating Ilian the iinstis|>oclcd iptali- 
lies possessed by objects formerly 
thought commonplace. Look at any minute phint 
m organism w il li I lie linked eye and il seems 
simple enough. Hill under the microscope. what 
a diffemif slnry is revealed! Look, fur example, 
al oidinaty moss, and I licit go fo the microscope 
lo leant fur yourself flic story of litis peculiar 
and widely spread member of the plant kingdom. 

Moss has vital psychologists would tall a 
"dual personality. ” WllDt most people regard as 
an ordinary plant is actually I wo plants, each 
completely distinct from llie oilier. That pari 
which we commonly call t Ik* moss plant is in 
acfualily a separate plnnl, with sometimes a 
sci ontl plant pete lied on its head! 

Under llie all-revealing eye of the microsco|)C, 
we see I he evidence of one of the ingenious ways 
nature has devised lo assure propagation of plant 
life, and in the process we come upon one of the 
most fascinating biographies in llie plan! world. 

The common moss you see in fields, on rocks, 
and even along city curbslones, is of world-wide 
dislribttfion. II is particularly abundant in tem- 
perate and arctic regions, where it grows in 
places that will support no other life, unless it 
be llie lichen. In addition to I he 
common moss, with which you are 
familiar in a general way, ihere is 
a large group of sphngnums or 


Home- grown iitois 
producing iporri, 
When viewed under 
the microscope Oils 
plant reveals an 
odd dual personal- 
ity. It ha* two dif- 
Icifiit plant form* 
and reproduce* It- 
*elf by two entire- 
ly distinct methods 

I tog tiMtsxes, found wherever I line 
is marshy ground. These mosses 
do not contain mm h green color- 
ing matter, ami therefore ate some- 
what ilearl in n|«pcaraiKC. They 
form denar mats whir It gradually 
sink lo the bottom of llie l»ogs and 
cventunlly may Ik' converted into 
(•eat. Another close relative of 


i>* 


S; oces emerging Iron, a capsule of moss sporophyie. Tlic photomicrograph above clearly 
straws, at the right, the tiny tip of the case which resembles a dunce cap in shape 
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cap are visible. Note (hat the edge is 
slightly scalloped. 

The podlike arrangement which bore 
Ihe cap is a spore case or capsule. Look 
carefully at (lie open end you have just 
uncovered, and you will lind dial Ihe edge 
of (he case is equipped with a row of slen- 
der spikes or hairs. These arc used for 
i emulating Ihe distribution of spores from 
the case. Sometimes they arc folded down, 
overlapping in such a way that they seal 
the opening completely. Press Ihe side of 
Ihe spore case wilh a dissecting needle, 
and lire hairs will straighten out, releasing 
a quantity of spores. 

These spores are seen best at 300 or 
more diameters. They appear as little, 
ball-like cells, not unlike the pollen of 
some of the higher dowering plants. When 
the spores arc liberated from their liny 
case while the moss plant is nourishing in 
the field, they are carried by the wind to 
various places. Sonic of them find suita- 
ble damp areas where they ran germinate. 

You can sec how this germination goes 
on by planting some spores in a pan or 
pot of damp earth. Select those from a 
ii|H\ almost black, spore case. Watch the 
germination of the spores carefully with a 
hand lens and by looking at small samples 
with the microscope. You will find that 
they do not grow at once into the green, 
leafy moss plants you probably expected. 
Instead, they produce patches of blanch- 
ing filaments, which look very much like 
some of the green algae you have seen in 
ponds and lakes. The spores wilh which 
you are dealing now arc of the asexual 
ty|K- — that is, they were not produced by 
sexual organs of the moss. 

The algalike growl h, or protonema, 
spreads over Ihe earth in a thin, green 
layer. Ordinarily, this mass of slender, 
almost -invisible threads goes unnoticed 
by anyone except the biologist or explor- 
ing mictoscopisl. Under the microscope 
the piotonema si rands are decidedly green 
in color. Mixed with them you may find 
dark, brownish filaments. These arc the 
ihi/.oids, rootlike structures sent out by 
the leafy plants 


(lie true moss is the liverwort, 
found on obi logs and tree trunks. 

But tiro kind of moss we arc going to ex- 
amine with the microsco|)c is the common, 
everyday variety. You can collect some of it 
in almost any held or garden. A jioikolknifc 
ami a jar or dish are all the c«|uipinrnl you 
need. After you have found a patch, cut a few 
sections out of it, making sure that you go an 
inch or so beneath the apparent surface of lire 
ground. Be suie to obtain some plants that 
have long, slciuler stalks extending upward for 
perhaps a half inch, ami ending in small, oval 
pods — the specimens which will interest us. 

When you have returned to your mit roseate, 
lay out a immlier of clean slidrs ami cover 
glasses, gel a tumbler of clean water, and have 
within reach the usual medicine diup|*crs, nee- 
dles, and tine-pointed tweezers. 

Clip off one of tire slender steins bearing a 
duik-iunwu. |todlike Imdy at its tip, ami lay it 
on a i lean glass slide, preferably under lire lens 
of a dissecting microscope. If the calyplra, or 
loose. Iroorllikc cover is still over lire Imd. lift 
it off. With needles or a sharp pointed knife, 
remove lire lip of the pod. You will find that 
this mines off like a little cap. In fact, it looks 
very much like a cone-shaped dunce cap. At 
100 diameters or so. the cells making up this 

Mot* growing on ruibiteiK* (in tolly lie 
gathered wilh a knife. at it tl»»u below 


Although till* 8 Of hi* 
!<> ho only one plant 
il i« Actually two. 
The iMilhlikc case, 
with ill long, thin 
filament. is a dis- 
• I net plant while 
the icaly si riicttirc 
from which it scent* 
m grow is in reali- 
ty a separate plant. 
Spoies arc Scattered 
to the wind when 
the tip of the bulk, 
like case (alls off 


Removing spores from a moss sporophyte with the aid When mow spore* bave been taken Water, poured into a saucer under 

»f < dissecting microscope and needle* so that they from the S p o ro ptiytf . they sic then the flowerpot, is absorbed by the 

may be sown in a small pot where Ihey will reproduce shaken into some sterilised earth din, providing plenty of moisture 
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which grow up from the prol.mema strand*. 

After the proloncma lias started to spread, 
little swellings ap|«:tr here anil there. 'Ilirse 
grow into IhkIs which eventually develop into 
upright stalks from which grow small leaves 
I Kiin ted anil very green. These branches sent 
up liy the hiding proloncma arc the “nmss 
plants" most |ieople know. 

The leaves make interesting objects for 
microscopic study. They are of relatively 
simple construction, you will find, and con- 
sist of a mass of chlorophyll-lilted cells laid 
side by side, much like Hie bricks of a |«vc- 
ment. Along the center is a thickened area, 
composed of compcitl, I liirk- walled cells. This 
probably is a stiffening mendier, anil I be fore- 
runner of the elaborate system of veins loiiml 
in leaves of plants higher in the scale of bo- 
tanical life than the muss. 

ti|*. of the leafy branches, or the tip - 
I of smaller blanches intending from limn, 
develop into roscttclikc structures in which 
ate concealed the sexual organs of the moss 
plant. The male and female organs may be 
found in sepaiate stems, or on the sime stem, 
depending on the kind of moss. 

The male stems, which hear the anlherhlin, 
or male oigans, usually are smaller thin Hie 
female. The group of nuthcridia in the center 
of the stem is surrounded l*y a rosette of liny, 
green leaves. These rosettes sometimes are 
called moss flowers, although they are not 
flower* at all, because the Mithrridra are yet 
low or orange-colored. An antheiidiimi, or 
male sex organ, resembles a liny club. Time 
is a short stalk, on the I i|> of which is an oval 
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or nearly oval bulb. 'I lib ImiIIkhis object is 
the sjierni case, which splits o|wn at lire end 
when the sj^rni cells inside arc to lie re- 
leased. 

The female stems, I rearing tlic ardregonia, 
also have a cluster of team at llicii lip, which 
■mist Ik? separated with dissecting needles in 
order to reveal the female organs. Each organ, 
or archcgonium, roembks a tiny, glolnilar 
bottle with a long neck, l.ikc the male organ, 
it is made up of numerous cells. In the older 
archeg«.nia, tire necks arc ojk-d, ami there arc 
egg cells in tire bulbous bases. 

Now, when the sperm cells in tire male or- 
gan are fully developed, they wait until the 
IU06S plant is marie wet by a shower or by 
dew. 'lire water-soaked s|trrni case hursts 
•t|ren and the tiny Sjrerm crlk, each cc|ui|>|>cd 
with two cilia or •‘tails,” swim out into the 
world. These two tailrd sperm rolls, which 
swim alroul like tiny aniutals. are rh-tinguish- 
irrg features of Ik- br>oj4t)1es. a group of 
|il.nits of which moss is the best-known cx- 
ani|4e. 

t t / HEN a swimming s|term cell reaches lire 
» V neck of an archegoniuui, il makes ils way 
down lit lire Indiums base, where il jrriiis tin* 
egg tell; this produces an niisjMitr rn sexual 
s|Mire, which starts to grow immediately. The 
lower pari ol this iH**|»ore rlovetope into a 
luse rrr foot, which Irecomes firmly amrltoml 
in the tip of the leafy branch. In fad, tire 
branch grows up about it, Itokling it vcoirly. 
Thru front the up|tcr |«arl of the «*6 s|huc 
llirre ilcvrhi|n a loop. sleti.ler filament, on the 
lop of wliifli is the |>odkkc- case rrr ta|*sulc in 
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which asexual spores arc developed. You can 
trace the growth of this spore-bearing plant, 
or >|Hrophyte, by dissecting lips of leafy 
branches during various stages of its develop- 
ment. 

Notice that a hoodlikc covering, called the 
calyptra, forms over the growing sporophylc; 
and that, as the filament grows upward, il 
breaks this calyptra loose and carries il up- 
ward, where il remains perched on the spore, 
case - like a monk's 

hood, until it falls off. While the typical 
spore- hearing plant consists, as you have dis- 
covered, of a loot, a slender stem, and a f|Kiie 
case or ca|i*ulc, a given specimen may lack 
some of the parts. Sometimes the stem is nut 
prcMiil, and at other times the font canuol 
lie found. The spore case, however, is always 
there, as il is the important part of this 
phase of the moss plant's life cycle. The 
«| miis produced in this case germinate to form 
the piolontnia, and the life cycle is repealed. 

’ IT) SEE dearly how the moss leads a dotl- 
1 Ido life, look again at its life cycle. The 
asexual spores grow into a network of fila- 
ments resembling algae plants. From these 
there rise leafy branches which hear sex or- 
gans. These sex organs join in reproducing an 
ocbpoir. Thus nnr chapter in the moss plant's 
history is complete. 

Then the oospore grows into a leafless, cap- 
sule U-aring plant which, without the aid of 
Sexual r(|uipmeut, produces a new collection 
of spires, line the other personality of the 
mo s plant is seen. These asexual spores, when 


10/ larger Aids in Pio/ogrn p/i/ig Larne Microscope Subjects 



SPOROPHYTE 
(or sporogonium) r 


GAME TOPHORE 
(LEAFY BRANCH) 


FOOT OF 
SPOROPMvrt . 
EMBEDDED IN 
GAMGTOFHORE 


SEXUAL ORGANS 
MAY QE PRODUCE O 
IN TIP OF LEAFY 
BRANCH 


PROTONEMA 
AND RHIZOIDS 


t SI N( I 0 photograph!! ■ nlargcr, a 
li:ar, enlarged pit Hue may Ik* obtained 


B 

Of large objects such as a lomplele, U 
moss plnnl with ils sporophylc. Mount 
the specimen in water under a covet glass 
anil place I he slide in the negative eat tier 


SPORE CAPSULE 
(calyptra and 
CAP ABSENT) 


A sketch of a moss branch and sporo- 
phyte made by photographing the plant 
on bromide paper. The image was out- 
lined with waterproof ink. as at the 
right, and then the print was bleached 


of (lie enlarger. Emus the image ol the spec- 
imen on the easel ami plate cillrer a sired 
of bromide enlarging paper or a sensitized 
film on the easel and make the exposuto. *11* 
outline on (lie papr negative tail Ik* li.it cd 
with waterproof India ink and lire photo- 
graphic image Heat lied Mil with a solu- 
tion made of tincture of iodine in from 
I wo lo leu par Is of walcr, after which 
Ihc paper is immersed in Ihc hypo fixing 
hath. Positive prints may Ire marie by 
using either bromide or chloride pa|K*r. 
Simply | Nil Ihc shirt in a printing frame 
against another piece of sensitized tra- 
iler, with the coalcrl surfaces touching, 
ami prittl il in the usual way. 



A photographic enlarger in 113c 
for making a photomicrograph of 
a i pore-hearing moss plant. Tire 
glass slide on which the specimen 
is mounted is placed in tlic neg- 
ative carrier and focused like n 
negative. Sensitized bromide 
paper, film, or plate, can he used 



THE SURVIVOR Vol. G 

1 1 icy germinate, produce a generation <>f leafy 
plant?. 

Note tlial the leaflet? growth that develops 
(mum the oospore is a distinct, separate plant, 
all hough it np|>rais to lie a continuation of 
the leafy 'tint lure. Il is entirely separate even 
as far as its activities are concerned, anti uses 
the leafy stalk only as an anchorage and 
source of nourishment, much ns a parasite 
plant lives on il' host. Von can olrscrvc the 
way in which the sporophyle is held by the 
leafy lira ndi by slicing a number of branches 
with a sharp razor blade until you are lurkv 
ennui'll to cut one in exactly the right place 
<•> meal the cell arrangement. 

The mots planl is a good < unple of the 
way generations are alternated ill the pl.uil 
world. One generation is produced by the 
asexual spore from the spore producing plant. 
The other is produced by the sexual spore 
Irom the leafy, sexed plant. 

In tliis complication of structures and ac- 
tivilies, you can find much interesting miro*- 
siope material. Most of it can be examined as 
simple preparations in water. 

To obtain s|>eeinien* «•( the nlgnlike growth 
in I lie field, cut a small rilbe (rum a lied of 

inn •. going deep enough i" include n consider- 
nble ainniuil of rail It. Hair the p»«e in a 
tv t lube, till the tube half full of water, and 
shake it rigorously. Pour «mt the muddy 
walct. lefill llu* lube, and shake it again Con 
linue this until all the earth has been washed 
away. Then place a bit of the green filament 
mass in a drop of clean water, and examine at 
lift y to .150 diameters. 

'-pO EX AMINE the entire mo i tructuri 

I the two complete plants- von nerd only i 

li it lens rnnjtniij htg si ven and n half to U n 
diameters. 'I he itieen leaves ate pku rd in a 
drop of water and a cover >• fa added 
I hi ii < dlulnr m 1 nent i in be m en al ft • 1 
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diameters. and the structures of the individual 
•elk. including mulct . chlorophyll bodies, and 
the like, usually can be seen at JOO diameters. 

I l«* !•!•? of i be leafy brandies, showing the 
male ami fmiale organs and the developing 
'I «• we- l»ea ling phut, arc examined at modrr- 
aie i-iwcTS. Tlie sexual organs arc revealed 
by nnrdy removing tlw I raxes surrounding 
them Tire drvrlofiing «5s|iore can Ik* drawn 
oul with needles ami examined separately. 

Among tlie mo*t intcirsling |«arts of the 
«|w>ie I tearing phut are the spores ami the 
capsule in which itiev were formed. Try to 
f"‘d an unofirnrd *|-ue case tliat still is cov- 
ered by tlie hnodlikc calyptia. Take tlie cn- 
lyplra oil. ami you will find that tlie sjmre 
rase lias at its lip a ciplikr structure or lid, 
the "dunce cap" alrrady mentioned. This is 
called tlie o|ierruluni. It ran In* removed 
rasily with a needle. You can spend an in- 
teresting ten minutes studying it. 

Along with tin* cap of the spore case you 
fircpiently can find a ringlike object made 
of a Seiji's of cdls strung together like the 
I “cads of a necklace, Tliis usually dm|*» off 
wltro tlie cap i* irnimvd, ami sometimes 
writhes around like a liny worm, e^fcully 
wlien it conies in contact with water Tlie 
opening of tin* spore case, covered by tlie 
overta|iping lectli, can l»e studied Ik-si if it is 
cut away from the remainder of the case with 
a ra/or. and mounted so that the teeth show. 
Soinrliiiies it is difficult to make good prepa- 
rations of tliese teeth from fresh s|h»ic cases. 
Try snaking an old. blackened case in water 
or a sidillion of lye water until it liecomex 
softened. S|>lit it open from end to nut. .1ml 
mount in water. 

I T IS fun to grow your own i DOSS under lain 
oratory conditions. Make a field ex|trdilinn 
ami collect n considerable quantify of mow. 
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lieing sure t •• get some that is bearing spores. 
This is m>t at all difficult. Obtain one or more 
shallow flowerpots or similar containers, and 
fill llinn with earth. To kill fungous material 
tliat might be present, and would give trouble 
hlcr. place llir pot in an men ami bake it for 
two or three Hours, at a fairly high tempera- 
ture; or else sterilize il by steaming in a dou- 
ble ltoilcr or similar arrangement for a simi- 
lar lenglli of time. Set the ]K»t in a saucer of 
water, and sow the spores, which you pre- 
viously have pressed out of their cases on a 
• lean slide Jar or blow the spores from the 
glass, mi that they fall on the earth. Or hold a 
bunch of ripe S|kuc cases above the pot, and 
jar the t| tores loose with a needle. Lay a sheet 
of glass over the top of the pot. 

Tlie earth will get enough moisture from 
tlu* saucer, to which you must add water 
from time to time, before long, you will see 
the surface turn green from the growth of 
algalikc filament'. In about twenty days, per- 
b;i|K sooner, leafy moss plants will appear. 
These, after a time, will develop sexual organs. 

You can control the piodiirlion of oospores 
by the way you water your moss garden. As 
long as the plants themselves are not welted 
diiectly, but receive moisture only from the 
saucer in which the put is resting, the eu'K cells 
will not be visited by the s|>crm cells, because 
the s |>ci ms have to have water in which to 
swim. When you want to raise the second 
griKi.il ion of moss plants, set the |M»t in water, 

otherwise flood it, fur two hours. Then 
iclum it to its saucer, and wait for the sparc- 
liearing plants to develop. In this way you 
on control the production of new generations 
of moss, and have on hand mnteiial showing, 
at tlie same time, different degrees of develop- 
ment of the spoinpliylc*. 
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Strange Equipment 


SEEN IN ) VCR A HOROSCOPE 


Hr 

Mor ion C 
Walling 


N 'O MATTER where you 

go. you cannot escajn* 
the* busy ant, except on 
llir lops of I lie higlrcsl 
mountains ami in extreme Hnr regions. 
N un can lind ants in tin* dry, hot desert 
or the steaming tropics. If you arc like 
most iKTSons, you have little love for 
I hem. Rather you notice Mum because of 
mingled feelings of curiosity and fear. 
They seem, as you walch them going 
about their busy ways, to be guided by a 
mysterious sort of intelligence and to 
possess a power I bat is a bit threatening 
to your personal comfort. 

If vou arc* a microscope hobbyist, the 
ant will appeal to you in another way. 
"Surely,” you will tell yourself, “such an 
inset i ouglit to have a few sci ret wonders 
that my magic lenses will reveal.'’ 

Put one of these creatures on a slide 
and look al it at even a low Magnification 
of twenty diameters or so. and you will 
marvel at some of these wonders. An 



l.elc, magnified view 
of liny hooks found 
nloiiK the Iron! edge 
ol an Bill'* smaller 
wing. These hooks 
fit imo a groove in 
i he rear <d«e ot the 
laiRcr wing so they 
lock xvings together 


Kid a (Red view al 
left of droplets 
• of fat found in 
the body of a fe- 
male ant. Those 
furnish load dui • 
ins the Insect's 
f* egg-laying period 
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In picf^iinc an ant specimen for oLscivaiion beneath 
your lens, it is dissected in a drop of water on a liol* 
low-gf ouiid slide as is shown in the illustration below 


would scarcely lie not if «l by the mil. 01 
< oiii'c, ants in I lie larval Male are mil pro- 
I tried l>v nn miter skeleton: bul lliey are 
vuruded iiv walrhful adults who wear natural 
soils of minor. 

I mm (lie mil's mmilli u r.ullcl leads through 
lire various divisions of the body If* Hie law* 
swollen abdominal st-rlion al the icar, where 
it joins a crop, wliirli is a snr with elastic 
wnlls. Neal time is a stomach, M|Mraletl 
(i<un the crop by a valve; and then the usual 
lines and Other diwellvo equipment. LI- 
quids swallowed by the ant Ciller the crop, 
anil a small (Hirlion of the total amount 
taken in passes through the valve Into the 
stomach. 'I he remainder slays in the crop. 
I he mil is able lo force qnanlilios of I lie crop 
contents mil through its inoulli, for the pur- 
pose of bedim.' oilier mils of I he colony. 

Thus the ant is equipped with a natural 
storage bin or tank lor food. Observers . re- 
|H>rl that certain 

mils are givrn the job of obtaining food for 
tbr entire colony. These aids sallv foilh on 
ilirir err. i nc Is, fill their crops with liquid food, 
return to the nest, and dislriliulc il oniony the 
other inhabitants by the process of regurgi- 
tation You ran waif 1 1 the crop filling action 


PREPARING I.IGIIT Pll.THR. Colored water Is poured lm« 
Husk which Is held hi a wooden stand width i» built as destiil 
in die tout of this article. bight paming through the Hash «f c 
oicd water and fsllliiK upon the specimen Increases i«» vlsibit 


bead of a Inrjto ; 
lint I the lit lie p< 
insiilc i In- moiilli 
I he Iii*»hI a in I 
net ordini! lo spot 
proniineiil pair 
toothed. Tlir.e 


Iheir juices oul fur loud; d tunnels 
lltrougfi enrlh or wood; ii uses them is 
weapons in lighting; it employs them os 

longs for carrying tugs, young ants, and 
all sorts of objet Is. 

In addition to the mandibles. I he mouth 

parts that your mtcrosco)ie "ill reveal in- 

i hide the up|K*r lip. or I diruni, lower lip 
or labium, and a pair of maxillae. The 
labium and maxillae are equipped with 
pairs of jointed palpi, whiih are sensory 
organs probably 

responding mostly to otlur and I ouch stimuli. 

Aids have existed in Ilirir prrsenl taints for 
millions of years. One proof that 'iridi't' 
have of this is (he s|n-« inien* rmlKilinctl in 
amber (fossilized rosin) millions of years old 
Vmrr microscope will reveal, in a few mo 
melds, just why (be aid. mid inserts in gen- 


The spike In llic 
half ®s I he body 


been parllv driest in ni 


eutlv more highly developed nnimal 
perished. 


armor 


I split into t wo | 


head "f an aid 


e when Ihcv deride !<* In- unfrient 
er advantage of lire outside-skeleton 
nent is licit ibe nttadimvid of must 


fins is easy t| you I 
seeling microscope magnifying sov 
limes. Arrange lire halves with theii 
upiremiost, on a plnss slide, and cxai 
at moderate magnification*. If the 
lias been prepared properly, you w 
to see how tire powerful mandili 
and other internal organs are at lari 
inner surface of the hard shell that 


Illustration showing how the wooden holder 
lot the flask of colored water is assembled. A 
bolt with winged mil makes if possible to ad- 
just the Hash at any height or angle required 
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•»y lecdhlg a pair rnhirecl worker some syrup 
<lycd willi one of your microscopic stains. 

Wlien some of the food is Riven to other 
workers, their insides become colored too. 

' I '(> FX AM IN tv the crop and other organs 

I with your piicrnsco|ic, remove the hulb- 
like rear portion of the body, place it in 
water on a hollow-ground slide, nod tear it 
tijKirt with disserting nretllrs. Non may have 
to dismember several ants before you pet suit- 
able specimens. You will note, among other 
things, the spiral-walled air tubes with which 
the ant breathes. 

At a magnification of about 100 diameters, 
you will find many interesting things In 
sludy in and on the ant. You will discover, 
for one thing, that its shiny armor plate is 
not as smooth-surfaced as it n|>pcurrd when 
viewed with lower powers The surface of 
one of the abdominal segments, for instance, 
is seen to he delicately pebbled, like lino 
leather. Then you will find numerous hairs, 
or spines, protruding from the surface. Some 
of these hairs are much larger than the others, 
and present a peculiarly notched or jointed 
ap|*ear.-mce. 

To obtain a specimen of the ant’: mit«ide 
skeleton, suitable for examination at high 
poweis, tear apart an abdominal section as 
directed, and then sepal ale one of the seg- 
ments. With dissecting needles, carefully 
scrape away nil unwanted material, press tin* 
concave side against a slide, add a drop of 
water and lay over it a rlean rovrr glass. 
Tension of the water between the glass sur 
lairs will press the specimen Hat. 

By all means capture one of the winced 
ants, for they contain wonders not to I** 
found in the common worker' II yon cannot 
And one of them craw lint: along the emuml 
on a warm day, dig min an underground ne*l. 

There me, you will And, two pair- of wing-, 
the forward pair being the larger. With sharp 
pointed tweezer*, remove the wings ami mount 
them ill water beneath a rover glass. I hr 
wing surfaces, your miemscope will reveal, 
are covered with innumerable tiny spine', or 
liaiis, Ivxmninc carefully the front edge "f 
one of the two smaller wings, those that were 
mounted on the aril’s body to l In- n ir of lln- 

lariici pair, in orderly array along the akr 

you will see n series of liny 'hooks, rnrvwl all 
in the same direction, like a row- .,f |»..,>ks on 


which lire butcher lianas meat in his shop. 
TIk~<* hooks look as if they were *lr-icned t<» 
engage something. Shift t ite slick* until you 
have tin* rear edge of the front wing in the 
microscope Add. Carefully move tie focus- 
ing screw so that you can examine fus| |!k* 
npper plane of tl»c specimen ami then | Jane' 
a» successively lower levels. You Ami tliat the 
wing csfce is curved over to form a groove or 
cfatind. into which the hooks on the other 
wing section fit. 

I F YOU have studied the honey I'd* micro- 
scopically, you will rrmendrer that it was 
fitted with a similar hooking arrangement 
The |mrpose of this ingenious mechanism is to 
enahic the insect tint possesses it to hook its 
front ami rear wings together so that thee 
present a single surface to the air. and thus 
provide greater cffwieircy. When I lie wings 
are folded, the hooks automatically slip out 
of the groove* This mechanism is one of the 
■nitsiamlios! wonders of I lie* insect world. 

Remove the rear lull of a winged female 
ant’s body ami 

place it lit a drop of water on a hollow- 
ground sli*le With direct ing needles cmdt 
tin* piece ami tear it aptil. The water will 
lakr «»«i a grayish, cloudy apjirnramr. With- 
out placing a cover glass over the water drop, 
transfer the slide to the microscope stage ami 
exannor it at lit l s more diameters Ymi 

will «ee liny, oily droplets floating nlmut over 
Hie surface of the water, tin* S|*eciini-ii look- 
ing for all the world like grease water you 
have 'can ill a kitchen These dmplits of fat 
max serve as food during the nesting period. 
A USKFUI. gadget for the inirnxcnpr talalo 
‘ » ran l>e made from n glass bottle or llask 
and a few jiirces of wood. The fl.i-k is filled 
with rotun d water ami used as a light filler in 
front of the micioseo|ie mirror, 'tin* *|>lu*rrcal 
shape* of the lla'k causes lire liipiid to art as 
a roiutensiop. leo*. con* ml rating the light into 
a small area. l.alMit atmy workers who have to 
‘pcrul long hours at a mic r.>sc«»|M* relieve rye 
'•rain by filling n fla*k of the tvpe ilhi't rntc *1 
with a solution of cop|ier sul|>liatr in water, 
and placing it in front of an clrctiir lamp. 

• lie cop|ier-sulphate sohitinn. tiring of a hlue- 
i-li co|i»r, gives to tlie light rear him: the mi- 
eroseof«e a iLav light cpialitv that is not as 
tiring on the eve- as unfiltcrrd artificial light. 

To make the filtering device, the following 
materials nrc required : 


Wood | Kiris— 

A- Oiu A<* by I -by - 1 in. piece for base. 

IS. B— Two pieces by by 7 in. for 
fixed uprights. 

f One fj-by Jlc-by I ? '--in. piece for con- 
necting tops of uprights. 

|l— One «'.by IJ'.-by S^-in. piece for 
sliding upright. 

K— One Jfr-by 2 by 2 ^-in. piece for sup- 
I filing flask. 

F— One -K-bv I Jfi-by IVi-in. spacer block. 

In addition to the wood, the following are 
ircpiired : 

One 2>0-cc rnunil- or flat -bottomed flask, 
obtainable at laboratory supply bouses or 
ding stores. 

One metal jar lid 1 '/ in. in diameter, to 
Serve ns a socket for tlie flask base. 

Strip of soft leather or rubber % x -I in. 

One Jic-or ‘/16-in. stove bolt \]/\ in. long, 
equipped with wing nut and two washers. 

About two dozen nails '/ in, long. 

'Flu* support for the flask is composed of 
two parts. One, consisting of the square base 
and two uprights spaced so that there is a 
shd lictwrcii them for receiving the stove 
h ill, serves as a stand for the movable flask 
bolder. The flask rests in the jar lid which in 
tiuii is nailed to tllC projecting ftliclf at tin* 
bottom end of the sliding upright The spacer 
Muck has its outer end cut to At the neck 
<d the flask, and is equipped with the rubber 
h uni or leather strip to hold the flask in 
plate. Fasten one end of the hand liimly with 
the small nails, and cut a slit near the other 
end so that it will slip over tlie projecting 
la-ad of aiml her nail or brass esetilelieon pin. 

I bill n Intle. Itt receive the stove holt, about 
an inch from the ton of the sliding upright. 

I litis you have, w hen the parts are assent 
bteil, a flexible mounting that permits the 
fl"k to be moved up or down and swung 
forward or back, as light condition* and the 
position of (lie microscope mirror requite. 

In addition t" the copper-sulphate solu- 
tion. there are numerous oilier colored liquids 
jou can use to control the quality of the 
light. By keeping on hand several bottles or 
flasks, Alin! and corked lightly, you ran have 
i wide seln lion of inr\|iensive lillris. Various 
aniline dyes ami staining solutions ran be 
pressed into service. Leave sufficient air at 
tlie tops of corked bottles to lake up expan- 
sion caused by heating the liquids in them. 


rn 


Holiday Hvcrgrceus Will Introduce You 
To the hii/mitaiil I’d wily »/ Hants Called 
(iywnosfiernis, and Furnish the Materials 
hat Countless Hants of Fascinating Study 


r n A I IB holiday season brings 
fj into I lie spol light I In* Christ- 
inas tree: the Chi id mas tree 
suggests others of the so- 
called evergreens, and that brines ns 
lo :t fascinating subject for our mi- 
i rose opes. For in the plant family 
I hat guvs by (he name of eymnu- 
speini. and which im hides the spruces, 
firs, and other trees so |io|mlnr at 
yulelide, I here is an endless array of 
material for the microscope hobbyist 
— material which, in most localities, 
is readily available at any time of 
I he year. 

The gyinnnsperm family of frees 
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can claim distinction foi Ircing one 
of the most ancient. IIk* coal you burn 
contains alrundant evidence that pines and 
otlrei mrmlrcrs of the family llourislicd in 
pieliisturic limes when tin* coal Inf Is were 
Irving formed from dying Vegeta I ion. The 
word "cymm*s|icinr' means "naked seeds.'' 
That is. the seeds of trees in this family 
arc not formed in a |«od or other protec- 
tive struc ture. The naked-seed family con- 
tains the spruce, hemlock, pine, cedar, fir, 
redwood, cypress, yew. tamarack, juniper, 
arlmr vita:, ami oilier trees and plants 
• oiiinvmly groujird together and called 
evergreens: and a nurnlrcr of plants which 


me not very commonly known, such as 
(lie tropical, fcmlikc cycads. 

The rommon pine lice is probably the 
best known member of lire gymnos|icim 
family, and it usually is employed as a 
specimen I for studying the general eliar- 
aderistirs of the group. You ought have 
no trouble obtaining adequate supplies of 
pine-tree nr related material for micro- 
scopic examination. Bvcn in your own 
parlor, at Christmas lime, you can pro- 
<iuc a few leaves (needles), some small 
blanches, and perhaps a few cones; and 
almost anywhere you can pic k up blocks 
of pine wood which can be converted inlo 
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PINK I.KAF. TWIG. AND WOOD 
AS SEEN BY THE MICROSCOPE 





sl^ed of cardboard. Guide the razor with the 
forefinger of the hand with which you grasp 
the twig, and cut the Sections as thin as |>os- 
sible. For ordinary examination, the sections 
can he placed in water. A water-given in 
mixture, or pure glycerin, will preserve the 
sections for a long time under a cover glass. 
For permanent mounts, the sections nui>t he 
fixed, stained, and mounted in halsam. Stem 
sections usually can he fixed hy placing them 
f*»r an hour in absolute alcohol. They can he 
stained in alcohol-, water-, or oil-soluble dyes; 
or c\ f en with commeicial wuu<| stains, and 
mounted in luilsam. Tangential sections of 
stems can hr made simply hy whittling the 
wood with a razor so as to produce chi|>s as 
thin as possible. 

\n ordinary block plane or small smoothing 
plane such as carpenters use will serve as a 
microtome for making sections of pine wood. 
First, sharpen the blade on an oilstone anil 
lionc it on a razor hone until it has a razor - 
sharp edge. Adjust it until it barely cuts a 
shaving. Clamp a block of pine wood in a 
vim? or hold it in your hand, and plane il un- 
til you have a little pile of thin shavings from 
which to select specimens suitable for mount- 
ing The wood can he stained and mounted in 
the manner described for sterns. He careful 
to eliminate air from the cells. One way of 
doing this is to soak the scitiuitH for a few 
holt is in turpentine before transferring them 
to the balsam. 

I N A small stem rut in cro^x section, you can 
nlttervc at twenty diameters or h> the outer 
bark, green in plates, made of large cells; a 
layer of fibrous bast cells beneath the hark, 
and then the lamhitim layer of living tissue, 
from whose nils growth progresses. Next are 
the tings of wood cells, and in the center is a 
small region of pith cells. In the wood and 
outer hark you can observe live large, open 
refill ducts. Radiating from the center like 
strokes of a wheel, are the medullary rays that 
ait like crosswise 

city water lines cornm ling main trunk lines. 

I he wood of pine tiees is composed almost 
entirely of long, slender lube*, ingeniously 
rrouiml together to give strength and lo fa- 
cilitate the life | processes of the (tee. These 
tulns called Itachcid cells, react lo condition* 
affecting (he tree at (he lime of ils growth, 
Wlien the weather is cold and the rainfall 
light, the cells are no! able to glow much, if 
at all, ami therefore are small in size. When 
the weather is warm and (here is plenty of 
rain, the cells grow rapidly and to large sizes. 

Therefore you ran read, in I lie cross seel inn 
of :\ hit of pine wood, something of the his* 
lory of the lire from which it came. You 
find, on examining tliis^ section with your nii- 
crr^cojrc, that there are abrupt boundaries 
between grou|>* of cells, barge cells with thin 
walls extend in a slightly curved line across 
the field. Srveial rows over, the cells begin lo 
I* mine smaller, and their walls thicken; until 
finally the walls arc very thick and the s|>nrcs 
lictwccn them barely visible. 

r pllK story toh! by tlic<r cells of diffcient 
I <i zes i* this: In the spring, the lire has lo 
l ave lols of fowl-carrying water coursing 
through its veins (the trncheids). so that it 
can grow f . The spring mins provide the water, 
and the spreading of cell material into thin 
walls provides the necessary space for the 
water to flow through the tree. As the season 
advance*' into summer and approaches au- 
tumn. the water supply becomes less. growth 
slows down, and smaller cells with thicker 
walls are produced. Finally, as (all progresses 
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Finding Flew T* ,c photograph* below and at the right » 

^ tion* of wood can ! c cut with a sharp block pla 

Wonders ill Shavings in 5izc» to fit um!c r the <ov*r i 
n# • microscope. Such specimens may be examined dry. 1 

alluVingS to press on the cover glass, as shown, you can V 
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Hal mor 
you so 
| 1 . | 1 1 1 | 

•* i ompii- 

P|NISMI. 

1 II Ilf* *ll\l 1 

1 1 1 X 1 1 | | « 

Look :il 
1 «X1 r 

il :it 100 

1 1 iniid I't < 

1 • .‘A/ 1 

1* # |||( • I I 

1 1 ■ " 1 1 M *1 1 — . 

iitd of an 
in dimt- 

» '"111 '1 
f im lies 


ing m rue t urrs iargei\ nccnneni mii* prr*- 
(‘hU 1 l>| ( ill v iUM>K*. 

*l lie hair on your Im ad and Iwdy i • 
responds to the leathers of biid< and flu* 
scales of reptile*. Probahlv von think of it 
as !) collection of simple strands, in l hem- 
jcIvc 5 oof \r rv inleres! ing. Hut a lit tit* t*\- 
ploting with your mil ios< opr will roved 
lint your ludr is somew 
cnlctl in structure Ilian 

( ul a half-inch section fron 
place it on a glass slide. Look 
diameters, nr, hcllrr slill. 

You see a rotl. apparent I v 
inch to one ami one-half im 
Her. The rotl is translucent; il look* 
brownish hv tin* transmitted light. l ocus 
the microscope slowly. .V one |H»int tin* 
I lie tipper surface* of I he hair will !*•* sharp- 
ly defined; at another position, the edge* 
w ill appear clone-cut. I In* surface, you 
perceive by this focusing. is marked by a 
meal many tine, wavv lines running. rtunrh- 
ly. crosswise of the hair. Thus, you see. 
the hair carries a permanent wave, for 
these markings are characteristic of Ini- 
man hairs. 

Criminologist have attempted to me 
lliesr waves as base* for identification ami 
i lassificat ion of hairs. f<» identify the |**r 
son or hmlv from which a certain hair 
i nine. Some experts i laim that hairs them- 
selves do not provide reliable means of 
identifying persons or races, (hi the other 
hand, it was reported not long ago lltaf 
a microscopist had found a way of telling 
with Tnir accuracy the age of tin* person 
from whom a hair came. ju«i by studying 
the spacing of I he wavy lines. 

K you wash a hair in other to remove 
the oil, and then mount it in Canada l»nl- 
sam under a cover glass, you will not sec 


HUMAN HAIR 
MAGNIFIED 
750 TIMES 
Not a Ifff tiiinte, 
l*ot a human l»%ir 
itnrfrr fc»*H |*owcr 


Icmtc 

•li r spe* 

• 

iwm at 
a ffc 

1 1 1 1 1 e w* j 

v V 


UHCmhll 


b*tk O 
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if it were made up 
of parallel strips id 
some material. 

Is the hair con- 
structed like a ca- 
ble instead of a rod? 
I.c( US explore I lit* 
l>ossiWlily. A look 

at I lie c ross st*cl mn 
of a hair might to 
show something. 
Hut how can one 
make a good cross 
section of so small 
C hie wav is |(i him 


form a hi tie rod. ami dip I lino 
into (liin nitre or ixisle. I.ef the 
adhesive dry. and then slice the 
resulting bundle c ros^wisc with 
ji ra/of holding it either against 
a pace of cork or in a micro- 

I mnc. 

Iii shav im:. vmi can iniNlucf 
a supply of c ross sections of 
your heard without trouble, 
l irst shave in 1 lie ordinary way. 
Then. while holding the skin 
laul so that I lie Uard stamls 
up. ami without using soap or 
•thriving ctcnni. go over vnur 
face neain with a jtorfoclly 
clean razor. Transfer I •» n 
slide (he scr.ipinss which c«»f* 
Icct on I h-* IIkIc. Examine 
I hem with your mic rnscojM*. and 
vou will find numerous irregu- 


Abovr. the Ion*. tenuous 
cells ol which h*ir is made. 
To see these, you must fust 
heat the hair in sulphuric 
acid, as at tight. to "hicah 
it down” to basic structure 
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SHAVING TO GET SPECIMENS 


Go ov«r your face 
e recond time. Thtn 
•crape (he Lii.de on 
• |I||| ;*lido. In 
the .cross srrtlons 
of . hair resulting^ 
ends of ' threadlike 
hair fella appear, 
as in picture below 


wrapped with a few layers of it lotlgli, 
transparent si. in, .is liny riiici iji'i I. 

Examine llic lialw of mice, « .«i s. dogs, 
.'iinl >lirc |>. V«*il will sir, for instance, I hill 
slurp wool has coarse Miifiicc markings; 
t lt.it ii u(n. illy is rough-surfaced, like* a 
file. 'Ilii> itKigliiM ■" is a valunhlc proper 
lv of wool, Ihi.oim 1 ii makes ptissihlc I lie 
f citing action whereby each strand be* 
conics firmly inlcrlocked willi those sur- 
roimdinu it so dial wool is much stronger 
than most tlolli produced from smoother 
fibers. 

Chic good source of hog bristles or of 
similar hairs is an old brush. Hy shaving 
I liio layers from I Ik- wooden Iratk of a 
brush. at apoinl where a bundle of bristles 
is embedded, you can produce excellent 
i ross see I ions of the hairs. You will find 
I hat a hog bristle is uol covered with a 
separate bark, as was I he human hair. 
Instead, il seems to be nothing bill a bun- 
dle of small filters, with an open S|nicc in 
lire renter, surrounded by aii -tilled colls. 

I he inicroftcopit examination of hairs 
is more Ilian a mere pastime in rcrlain 
branches of biology and allied sciences. 
An esperi minosiopisl familiar with hairs, 
very often can identify definitely a piece 
of animal skin. Properly preserved rem- 
nants of prehistoric animals can be recog- 
nized by examination of the hair structure. 
Government food experts are skilled at 
identifying hairs of mice and of other 
small animals in butler, and in other food 
products. 

A feather, si range as it may seem, is 
essentially a bird hair. That is, it does 
much the same 


MOUNTING SPECIMENS 
ON HOMEMADE SLIDES 
Making special slide* ou| ot 
wood and cardboard, tor dry- 
mounting. Black India ink it 
lined to darken surface undtr 
rpftliiifn. Left, parts of slide 


it c.irrtully. Il is not lines* 
•arv to let flic at id boil. Aftei 
the hair I vis lieeii in the hot 
kith a few minutes, transit i 


to lie )> 
Ironi a 
I bis 1 1 
that co 


lai pieces of hair. Some of I lies 
been sliced more or less crosswise, > 
you can see the hair strut lure. M 
the particles will lie of odd shapes 
resull of lieing cut at different angles by 
I In- razor. 

K.xaniinalioii of one of these cro-s sec- 
lions reveals lh.it the hair is made up of 
an mil ward bark or shell. — the wavy lay- 
er you first Saw rin losing a great many 
pieces arranged like Sticks ill a bundle. 
Near the center is an area that looks 
dark, as if it were filled with pigment. It 
is, however, not pigmented, but contains 
air which, under certain conditions of il- 
lumination, looks solid. This is the pith, 
or medullary region. Willi ilark-tidd il- 
lumination, the openness of this center 
area is shown better. 

Hut. these examinations do not tel! you 


As the hair grows out of it 
skin, the cells shrink in ‘ 
together to form a compact bundle. It’s 
much the same structure as would result 
if a bundle 
lengthwise l 


rutin 

__ .i. 

it 1 >:i 

II* is 
- ii .. 

were 

i uh 

. ^ ? 1 1 
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Above, I lie baib 
of down feath- 
er, nui;iiific4 a- 
bout 270 times. 

If is widely ipac<«l 
bvcaitsc it i* in’! 
t niit'ii taut for fliijbl 

thing (<«r I lie bird i lial hair mul wool dy for 
:iii animnl. 1 lowcvcr, hcwiw a bird i* an 
not in I I in volor, I In* (rather iihki It- equipped 
(or (ho moio K|>crinli/r<l wmk »f flyii* I l»'ie 
nio. on bird*, throe general lyin'* of fiarlici*; 
namely, lilnplume*. flown feather*. and c*»n- 
lour feather*. Of these, llie contour (ratlin* 
arc most complicated. 

r | 'I IK InrflCi rml of I In* coni rtl Mom of n 
1 foil I her I- - , llio i (Mill or cnlumi*. TW* part 
id hollow anil partly Irnmpatriri. Tlie 
;id you proceed (loin llie body oml oulwanl, 
iMTomcsthe'liadorrarhis (nt the diMil null 
of llio (outlier vane. It id this vane that will 
be of uroatc-M interest t" the m«* m<o>pi<r. 

With diverting shear*, clip off dome ..( the 
bail* extending outward in parallel line* 
(roll) the shaft. I’ull lliese hurl'd apart • 
note that it requires cnniparativrly grrat 
(nice lo <|n do — and examine one of them 
with vour microscope. jN"ti* how tlir central 
part of the hath, marie up of n great mine 
oval cells at il* larpcr cud, narrow'd out until 
it becomes lit l In more than a linn of single 
cells, placed end lo end. 

Ily stopping down the siihstage comlrnscT, 
you can sen that the big end "f this central 
"pmlioii is surrounded by a tinii'parcnt shell, 
alone one side of which id a lior of fine 
si rain Is. Farther aloiiR, these si rands brrome 
larger, and a similar line np|icnr* on the op. 
(Hisile side. Thc<c strand' are the Imrlmlrs. 
Kxaminc carefully the harlmles on each «idr. 
Vote that to waul their end* the structure 
chniiRCS. Many of llie barbulr'- along one 'idc 
of I lie harb seem tir be notched, or provided 
willi tinv l>ail»icels. TIio'C along liie o' hi r 

Insect Hciirs 

PROVIDE INTERESTING 
SPECIMENS FOR YOUR 

Microscop 

By MORTON C. WALLING 

POPULAR SCIENCE MONTHLY 
OCTOBER, IOi' 


$i<k* ?rc similarly cf|tii*)fv<l, Imt ninny of flic 
bnrbtccfc nrc l>fnl hick info cliff inct linofcc. 

In t!ir5c honks i* flic sccrrt of the hint's 
jKiwcr of nielil. Each liny hook, l»y catchinit 
n |>r«icclM>ii nor of llir Itarlmles of llie 
nciphboctnfc heirfo. licl|»* nnkc imv of 
kirbs limclinn like a sinslc sheet of mate- 
rial. Con^ucntly, I lie vnicrnero|tc reveals 
n bin! contour featlicr to Ik* nwk tip of n 
jirnl many smaller feathers united liy count - 
Irss Ikn4;s into one light -weights efficient, 
teroflynamk structure. You will no! find 
lirse same honks nn the flown feathers, which 
krrp I hr liinl warm, and <ln not bral the air 
•»r present a smooth surface lo llie air. 

The highly colored fatlKis of tlie |ieacock 
and oilier hriglil -lined hint* make lieanliful 
inirroseoj^e ohjrfls for low-jiower c\a mi na- 
tion. lint you will find all Imdv fratlicrs to 
he in general the same. That is, they will 
have, central stem* flanked by l wo rows of 
parallel liarlt*. Each harh will tie found lo he 
rouiiipefl with Inrbules and these, in turn, 
with Imihfrls many of which end in tiny 
lw"4c«. Most downy feathers, width rive the 
hiiil a hml-btsolaliiifc layer that builder* of 
hum are l»ei:inninr to imitate, aio seen to 
lie very lo**ely constructed. They aie maile 
np e^sritlially of IkiiI* |»h»vhW with har- 
Iniles which are not very clme together, 'llie 
harlmles arc sometime** iihbnnlikc vvlirre I Iwy 
bail*. Farther mil. tlwy appear jointed, 
ikIi like Wnted plant 'If in*. At llir 


|OlV* 


Min 4 


mm.iI! |K>:ntrd 


eel ton* may 


ictir 


t 


I N All. von wall find the subject of hairs 
I find fealliers rng!ro<*ing. 'I hry arc iv»f «lif- 
iVult to mount or to iilrsrrvr. IVrmanrnt 
dnln are radlv mafle hy cltp|Hiig off IhIs of 
feather hath* or hairs and mounting firm in 
Canada Imkant. F»r>l f remove all «*il t by rins- 
ing the specimens in ether; ami tl>rn saturate 
them with sylene to make sure tint they will 
Ik* co mplctrfy covered l»v the l«al*am. Makr 
n few dry mounb by •ptrmine n shellac ring 
on n «lide. rooting lie l«nU«m «»( lie cell thus 
formed with a 

\«ry lltin layer n| lialsnm Ihiimed will' *)*• 
bd.nnd I lien carefully layiiie llie Rieav fire 
rimrn in iMKition v> Ibal llie babam 
died •mly (lie undri*ul«\ lx* llie IuIviiii 
« rl. Iiefoir appl.vinr llie cover Rla«. A I bin 
layer of dlirllac np|ilierl frrdily fn I be rinr. 
will Imid llie rover Rla" in place. II i' a 
pootl idea lo nii-ly a finidliinc lomli by rirw- 
imr llie rover rb" will* aq*liall vaiiii'li. c«*ld 
si/r. or even orrlinary loiir-bmir enamel. 

I>id you ever lienr of wooden niidermenjie 
dlidr5? They were in common iw in Kite- 
j, in | yewr' aco. and are Mill ii'eful loday f"* 
fvniu pies of metal (ndislicfl 
St met urc. hits of wm*d, 
Ms. imcct |*arts ami other 
k* vicwc«l against a daik 
illumiiiatiou from above. 

woolen slides. Such 
• than klla^s. a»»«l cut 


fine ' 
iho\r 


inirir- 
i* erniu 


l>e peeler vn I 
nn* rworr A 


F KOM f»!7.*y cnlerpillurs lo slrelt 
liiosqiiiloen. iiuwcls are equipped 
with hair of almost every imagi- 
naldc form. Hairs .lecnrate«l with 
knobs and spines, hairs with other hairs 
crowing from them, hairs that look like 
fancy spears, and scales of marvelously 
beauliful form and color all can be 
found on common insects with the aid 
of vour mieroscopc. The variety of hairs, 
and of scales t which are a form of 
hair), is so great that they provide 
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he tied into compact bundles for Storing or 
carrying. 

jV I A I IOC ANY, walnut, thin plywood and 
J* 1 similar material* can W used for ( lie 
slide*. The wood should he well seasoned. 
Various thicknesses will he desired, because 
the slide should he but sliidilly thicker than 
the '| •crimen. After the wood lias been sanded 
smooth on both surfaces, rul it into one- by 
three-inch stri|»s, for llie standard slide sire. 
Mark the exact center of each piece and. 
with a sharp wood hoiimc hit, nr a jewelers 
saw, cut a circular opening all the way 
1 1 hour! i the wood. 

Willi sandpaper, remove splinters. To one 
side of llie slide glue a one- by three incli 
l«iecc of cardboard which lias been blackened 
in the renter with India ink. The ink ran 
lie applied after the cardboard is glued in 
place. Sometimes it may be desirable not to 
blacken the cardboard. You now have a 
one- by three-inch wood -ami -cardboard slide 
with a Imllow depression or cell ill which to 
mount the specimen. A bit of balsam spread 
on the bottom of the cavity will hold the 
s|«ecimm in place. When you have applied a 
label, your slide will In* complete. II is nol 
necessary to cover the cell with n cover glass, 
although you can do so, if von wish. The 
glass can be cemented in place with balsam, 
or held by a piece of gummed paper, with mi 
aliening in its center the sire of the cell. 

From ordinary snap clothespins, you can 
make various useful devices for iinndliiig 
si hies and |*crfoiniing other operations in 
connection with your fascinating microscope 
explorations. For example, a suitably altered 
clothespin which doe* not have a very strong 
spring will serve nicely as a damp for hold 
imr cover glasses in position while the bal- 
sam hardens. 

^I^IIK altering consists for I ho most pail 

I in whittling llie two wooden Jaws so that 
they come together exactly parallel. Cut llie 
wood away from ihe surface of one of the 
jaws to a depth about Iwo thirds llie thick- 
ness of the glide* to be u*ed If the pressure 
is too great, lake the clothespin apart ami 
bend Ihe spring so that il is a lilt le*s stiff. 
Too much pre»Miie may crack the cover glass. 

This transformation of commonplace snap 
elotlicspins into useful laboratory tools can lie 
extended to an almost unlimited degree. A 
number of cover-glass clamps, and three nr 
four damps for holding warm slide* will he 
found useful. It i* possible to make an efficient 
IcM-tulie holder front one of the clothespins, 
by rounding out the jaws so that they will fit 
snugly around the glass, and by reducing Ihe 
strength of the spring if necessary. The 
clothespins ran l*e waterproofed by boiling 
the wood in paraffin, or applying paint or 
quick-drying lacquer. Lacquer is best. 


ample material for trimly with every 
possible lens power, from the low tnng- 
niflcntlons of inexpensive Instruments 
to tlie hlglicst-power laboratory ob- 
jectives. 

Some inserts have few. if tiny. Imirs 
or scales, while others are completely 
covered with them. These growths 
vary in shape from flat, paddle-like 
scales lo cylindrical hairs. Moths and 
hutterlllcs are the outstanding scalp- 
hearing insects. Their scales are real 
works of art, with both brilliant hues 
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1 | l0 beauty and variety of iniect hair* will ammo you a* you iludy them und*>f your mieioicope 


and pastel colors. Most 
of the scales are found 
on I in* transparent, mem- 
branous wings. where 
they are Attached •'> 
both surfaces by means 
of short stems. They lie 
in overlapping rows much 
like the shingles on n 
roof. Beales of dlffcrenl 
colors nro grouped I" 
form the distinctive 
markings. 

'l’he color of scales 
seems to come from two 
sources. Some .ionics con- 
tain A plgmcnl between 
the two membranous Iny- 
ers of which they nre 
formed, while others Apparently arc 
constructed so that their color Is nil 
optical effect, resulting from the break- 
ing up of light by flue corrugations on 
their surface, or by the thinness of the 
membrane, which nets like the thin Dim 
of a soap bubble, Butterflies and moths 
have scales containing color pigment, 
while members of the beetle family have 
the Iridescent, metallic scales whose 
color is produced optically. 

Seales of different shapes may he 
found on the same insect 
wing. For example, on the 
edge of a mosquito wing, you 
can observe long, somewhat 
slender scales having pointed 
tips intermixed with blunt, 
stubby ones. Radi scale is 
provided with a stem, by 
which it is attached to a tiny 
socket in the surface of the 
Insect's wing. leg. or body. 

Thus the scale resembles a 
leaf. The comparison goes 


even further, for. like the leaf, the typi- 
cal Insect scale is composed of two 
membranes lying close together. Al- 
though it Is essentially a hair. Its struc- 
ture suggests that It Is an empty cell 
whose sides have been pressed together. 
In fact, some Insects have scales that 
are expanded, like a p«|>er bag blown 
full of air. 

Tlie things that make insect scales 
of particular Interest to the microscop. 
1st arc the surface markings, called 
lilts anil striatums, which can l*c seen 
on most of them. Generally the mark- 
ings consist of rib* running parallel to 
c:tr)t other. Sometimes there hit roll- 
nectlng cross ribs. Some scales have 
parallel ribs on one surface, and ribs 
that diverge from a common point on 
(lie other surface. 

When those surface markings are so 
arranged that they cause Interference 
of light waves, the microsroplst may 
see things Unit actually do not exist. 
Thus lie may observe what seem to be 
rows of tiny knobs, where actually 
there arc no knobs at all. A wing scale 
from the gnat or mosquito can he used 
as an example. The scale consists of a 
double membrane, on the surfaces of 
which nre parallel rows of stiff ribs. At 
their ends, these rilw project beyond the 
edge of the membrane and form bristles 
or spines. On each side of the scale arc 
line markings, at right angles to the 
ribs. Between the ribs can he seen, with 
a good lens, parallel rows of heads. 
Microscopists for a time considered 
these beads as part of the scale struc- 
ture. Then some one noticed that they 
seem to extend hit** space beyond the 
edges of the scale, and that by varying 
the angle of illumination, the number 
of rows of beads between any two ribs 


The longue of a honeybee with it* liaiiy 
coating. The elaborate hairs in the low- 
er circle were toten from a beetle grub 



Oil a single scale could be made to vary; 
two. I luce, four, or more being pro- 


duced at will. This 
led to the conclusion 
that the heads are 
not lands at all, hut 
patterns formed by 
light Interference be- 
tween the ribs ami 
transverse lines. 

Insect scales also 
form valuable test 
objects for micro- 
scope lenses. The 
clearness with which 
they ran he seen 
through a given lens 
depends on the maxi- 
mum lens aperture 
Ilia tea n he used wit li- 
mit letting spheri- 
cal ami chromatic 
aberration interfere 
loo much. Thus, by 
looking at a podura 
scale, taken from an 
insect c a 1 1 c <1 a 
springtail, which is 
found around decay- 
ing wood and in wine cellars, or at t lie 
scale from a butterfly or other insect, 
you can judge the performance of your 
lenses by the degree of dearness with 
which the image is rendered. 

Scales are considered as being modi- 
fied hairs, but in between the conven- 
tional hair of cylindrical form and the 
typical scale are a great many other 
forms. There are hairs or spines that, 
resemble flat bayonet blades. Others 
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have fancy appendages ami tips that 
make them look like medieval spears. 
The larva of 

nh Insect (Dcrmesiesl Mint is found In 
museums. where It onuses trouble by 
outing dried skins nn*l furs, has n pnr- 
Uculnrly elabornle hair. It is decorated 
along its shaft by whor ls of Spines, and 
near the tip Is a cluster of considerably 
larger spines, surmounted by a set of 
about six hinged ribs which somewhat 
resemble I he skeleton of an uncovered, 
partly-folded umbrella. On the lops of 
spiders, honeybees, and a great many 
oilier creatures, you can tind Itnlrs Mint 
ate branched — hairs on other hairs. 

While hairs probably provide general 
body protection, frequently they are de- 
veloped Into highly useful implements, 
as, for example, in the honeybee. Ms 
head is covered largely with branched 
hairs, blit along its legs the halts are 
slilf spines. Projecting among the facets 
of the compound eyes are numerous 
bairn. Likewise, the bee's antenna* are 
hair-covered. II Is prnhiiMo lltnl these an- 
t clinic halts are connected with nerves, 
and Hint they help the bee to get mound. 
Such hnlrs are called laclllo halts. 

B ECAUSE the bee's antenna- halts he- 
conn- Clogged with pollen n» it works, 
thus dulling Us sense of touch. II has on 
lltt first legs a set of antenna cleaner*, 
conenve Combs with splnellke leeMt. The 
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same legs have pollen brushes COni|*©si*d 
of 5tifT hairs, which arc used to handle 
collected pollen. Also there is a pair of 
eye brushes, used In,- cleaning {k>IIcii 
from the hairs surrounding and covering 
I lie compound eyes. Structures of s|w-einl 
construction, composed largely of hairs 
or spines, are found on other legs. Each 
foot is provided with a battery of tac- 
tile hairs, sensitive to touch. 

Other inserts l*-sidcs the tire frequent- 
ly are equipiK-d with hairs modified for 
special uses. The spider depends largely 
on the hairs of Its legs and feet to keep 
it from slipping otf the strands of its 
web. Doubtless, insects such as ants, 
which burrow through llie earth, depend 
on sensitive hairs to guide them about. 
At any rate, the hair In some form or 
other Is a highly important piece of In- 
sect equipment, and one that merits 
close attention 

Half the fun of exploring the Insect 
world with the microscope Is tlir making 
of permanent 

mounts of Interesting specimens. You 
will, therefore, ti ensure a set of slides 
containing siicli objects as moth-wing 
scales, mosquito wings and legs showing 
scales, spider skins, ant skeletons, ami 
hits of skin from insect larva* Hint hnvA 
liaiis of unusual form. 

If the Insert Is small, you can mount 
It whole. Then you can study Its other 
features ns well ns Its scale* or tin Ir. In- 
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sects that are small and soft, or their 
larva*, can be mounted directly In pure 
glycerin, sealed under a cover glass with 
gold size or other sealing material. If 
you are interested only in the hairs or 
scales, you need not worry much about 
possible distortion of I be body shape 
through improper handling or too rapid 
removal of water. 

A NOTHER common way of mounting 
small insects such ns lice and fleas Is 
to drop them into strong carbolic acid, 
which removes water and clears them at 
the same time. Then transfer them di- 
icctly to n drop of balsam on the slide. 
Some workers prefer to clear the spec- 
imens further l»y placing them in xylol 
for a time before transferring to balsam. 
IVrliaps the simplest method of prepar- 
ing small Insect specimens is to drop 
I hem Into turpentine for at least nil 
hour, and then mount them In balsam. 
This method can boused with mosquitoes 
and similar specimens. 

Clusters of hair from tho bodies of 
woolly cntorplllnis and other larva-, bits 
of butterfly and moth wings, and similar 
objects should be tested to dotermlno 
whether they ought to ho mounted dry 
or in balsam. Sometimes a balsam 
mount will suppress too much detail, 
while ni oilier limes It Improves tho de- 
tail. A simple test for ilelermlnlug which 
Is belter Is to examine tho specimen first 



Making Thin Sections of Microscope Specimens 


wing dope, or celluloid t 
jeweler's saw fitted will 
makes a cut of the sain 


h of about three quart 


Pholomiciogiaplt of a lliin wood Miclion 


nwir stone to remove 
burrs and smooth the 
area around (lie cut. 
Then clean out the 
notch with a thread. 


Wedge the piece of wood in the 
slot so tluil one end projects above 
I he top of the plate for a short dis- 
tance, place a drop of collodion on 
this projecting end, and spread II out 
in a thin layer. When the collodion 
film dries, slice it off, along with the 
projecting bit of wood, by sliding the 
razor across (lie metal. Discard this 
first section. 

Now move the wood so that the 
squared end projects above the metal 
to i lie thickness of the section you 
want with a little practice, this is 
easy t<> judge. Again, apply the col- 
lodion, let it dry, and slice off the end. 
Transfer Ibis section to a little pool 
of xylol on a clean glass slide, add a 
drop or two of balsam, and lower 
a cover glass into place. 


Tkin teelions con be pcepored 
by wedging specimen in slotUd 
plate, OS ofcovo. slicing with 
rciior, and mounting in xylol 
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MOUNTING WHOLE INSECTS 

Small I modi can ho prepared 
for mounting limply by drop- 
ping Ihpm in turpentine. They are 
field in speciol. cell-type ilidoi 
made (rom plywood and cord- 
hoard, oi ot right below, being 
cemented to the cell'* bottom 


inn ptciure ol a motquilO \ win 
ikowt the compln tcale itruclur 


of the cell with n very thin film of l>:il 
>nm, and then making tin* film tuck} 
with n «liop of xylol Jiml Ire fore Intro 
during the specimen. In on no you won 
lo luive the top of the cell «n that It cm 
he uncover Oil for clove exnminntlon, yoi 
can omit the cover rI/iiw ami fold n «*lri| 
of cellulose wrapping mnlerlnl aroma 
the slide when It Is stored away, to kooi 


In air, and then place II In turpentine 
under o cover sines, if the dry mount 

looks heller, you can remove the tur- 
pentine merely hy blotting, or by wash- 
ing with xylol :i lid drying, if. "i> the 
other hand, the specimen shows up hel 
let in the turpentine, It means that a 
Imlsam mount Is prcfornhlc. Hecauso 
balsiun and tin pontine mix perfectly, 
you can rom plot v the mount merely by 
:i-M I n ir balsam. 

When mounting scales or halls In 1ml- 
Ntm, make sure that they me dry. (Jen- 
t lo heal lug over a flame or electric lamp 
will accomplish this, i'ut the specimen 
In a drop of xylol or turpentine, in the 
Center of a slide, and then add a drop or 
two of halsam. 


Two type* of icnlni aro seen in lhi$ view 
of a moth's wing. Some project from Ibo 
edge laVo haifi, others overlap liio shingle* 

pentlne and mount In Iui1«nm, taking 
care to exclude all air bubbles. 

Insect hairs and scales arc not the 
easiest things to photograph through the 
microscope. They have a habit of being 
in such a position that they do not lie In 
Hie plane of focus of Hie objective. The 
only remedy Is to search the slide until 
suitably positioned ones are found. If 
colored scales me being photographed, 
they generally show hotter if a color 
filter that renders them with consider- 
able contrast is placed between the light 
.■ouicc and Hie microscope. Most insect 
hails are <»f a yellowish color. They are 
recorded with greatest detail in yellow 
or orange light, and with greatest con- 
trast in blue light. Your plate or film 
must, of course, be sensitive to the colors 
of light used. 


F oil dry mounts, you can use simple 
slides made by cutting n circular or 
si] un re hob*, slightly smaller than a cover 
glass, in a sheet of thin cardboard or ply- 
wood measuring one by three Inches, and 
pasting Hie strip to n solid piece of card- 
board. The circulai cell should be In I lie 
exact center. If desirable, paint the bot- 
tom of the cell with black India Ink. 
Then cement I he specimen lit position 
with balsam, and over it place n clean 
cover glass, its edges cemented in place 
with hn|sam, 


by tunning it through a series of alcohol 
baths, and then mount in balsam. Tills 
method Is used for specimens to Ire ex- 
amined by tmusinitlcd light. 


L ai KI.I.r.N I specimens of hairs and 
other external appendages frequently 
can be prepared from the sited skins of 
insects and similar animals. Rome larva* 
shed Ilieir skins several limes. The spi- 
der. which Is not an Insert hut an arach- 
nid. sheds its outgrown skin and leaves 
it in its web. He sure that the shed skin 
is dry. then moisten it with xvlol or tur- 


Thcro arc several variations to this 
method. Rome specimens, such ns but- 
terfly-wing scales, can be placed loosely 
in Hie cell without cementing. Very del- 
icate specimens can he fastened by coat- 
ing tlie bottom 
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ALUNVCRYSTA 

•(OCTAHEDBOM 
(0EGULA0 5VSTI 


mof. 


ED PWSk' 
lALSYSTEKj) 


GYPSUM1N-1 

MONOSYMME 

SYstiM; 


fjCDVSrAl 
MINfDAI. Z 

IN TH&3QI 

PDI5MATIC 

Of'CRYS 


>r[>itou5 category. The crys- 
lifully represented by com- 
I, is distinguished by the 
molecules, when they arc 
iated, take certain definite 
result in the formation of 
f crystals, some of them 


IOH5 


»r octag 


really made 


I relationshit 


rsalpratcd 


is produced 


e to the 


the photo show* 
because they 
break up the 
liftht and are 
cay with color 


For most crystal formations, it 
is advisable to swing a lower 
powered objective into position 
as is being done in the photo 
above. This gives a wider view 


In this diagram arc shown n few of the many 
forms taken by crystals of different sub- 
stances. each of which clings to Its own type 

surface of tin* crystals and l he instru- 
ment focused upward until we see a num- 
Iwr of little cubical penis, the box-like 
crystals of table salt. They have lost their 
perfect cubical form because a certain 
amount of distortion is caused by the 
solid articles with which they were in 
contact while forming. 

All crystalline substances arc classified, 
physically al least, according to the geo- 
metrical forms assumed. Alum takes the 
form of an octahedron. Those not ac- 
quainted with an octahedron arc referred 
to Figure A in the drawing on this |Xigc. 
Figure B shows the shape taken by the 
crystal of quartz. These crystals arc mem- 
bers of what has become known among 
the students of such things, as the Regu- 
lar System and the Hexagonal System. 

In our microscopic examination of crys- 
tal forms, we shall find that some crystals 
aic much larger than others. We may he 
surprised to know that crys'al may be 
grown front seeds to very large sizes, so 
large, indeed, that we need no microscope 
to examine them. Todav radio stations 


Rare Crystals 


M ICROSCOPE 


Myriad I' onus of Startling 
Beauty, Originating in the 
Laboratory of Nature, Are 
Revealed with Your Lxmis 

c By Bordf.n Hall 


l*Ori7!.AR SCIENCE MONTHLY 
MARCH, IMS 


The paving stone 
figure at left is 
really a crystal of 
common salt and 
it is not fl*t but 
is almost * per- 
fect cube, slightly 
distorted by the 
surface it grew on 


B KAUTV of form and color reigns 
supreme in the strange world of 
crystals. Into this exciting lab- 
oratory of nature, where mathe- 
matical exactitude is the law. we are now 
ready to enter. Here we shall find ge- 
ometry blended with art — a combination 
making a powerful ap|>cal to the scientific 
and the esthetic. And the key to this 
marvelous world of crystals i> the lens 
of vour microscope. 

The instrument we use need not be 
elaborate. One that multiplies fifty times 
\n ill meet our needs. In the examination 
of most crystal forms, high power i* a 
disadvantage as many of the formation* 
we desire to see arc fairly large. It should 
be borne constantly in mind that the 
higher the power of the lens used tin* 
smaller the area covered. The really high 
powered microscopes thus afford us a peep 
at onlv a few thousandths of an inch al a 
time of the specimen under the lens. 

In stirring a spoonful of sttcar in *nf- 
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REAPING 

GLASS ppASS siOAPS JUST 
1 ALLOW GLASS TO 
Bf TURNED 


Tlif amazing nest of 
liny needlti seen at 
the left was formed 
when hakini’ soda was 
dissolved in warm 
water and then a few 
drops evaporated. The 
lens sees them ns glit- 
tering, sharp pointed 
and colored jewels 
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hour. Then one of these slides is laid 
out where the falling flakes will settle 
on it. Makes cannot ho taken from the 
ground for there they arc inextricably 
entangled with others and will be broken 
and destroyed before they can be brought 
to the st ace of the instrument. ExjX’rience 
teaches that a dry, cold snow, without 
wind, provides the best flakes. 

Snowflakes arc examined under the 
niicrosco|X' in the same manner as any 
other crystal that 

transmits light. No other crystal family, 
however, supplies such a limitless prolusion 
of forms, there being, apparently, no end to 
their delicate, lacy patterns. Every snowflake 
is a distinct creation in a frozen world that 
contains countless trillions of other forms. 
Here geometry is wedded to sheer beauty. 
In looking at our flakes, we must not make 
the mistake of ii'ing a high powered objec- 
tive. Anything from twenty-five to fifty 
diameters will be plenty. 

t^TU DENTS of iec crystals have found two 
O main classifications— the tubular and the 
columnar. Olten the two forms are combined 
with the result that a column or rod of hexag- 
onal section will have at one or both ends 
a hexagonal plate. Star-shapcd crystals arc 
most abundant when the ten>|K*raturr is ju*t 
a hit below freezing. The hexagon d plates 
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make their appearance in great profusion at 
lower temperatures. 

Examination of the frost crystal that forms 
on windows reveals extremely interesting 
sights. A cold piece of glass moistened by 
blowing the breath against it. is placed in 
the garage where the moisture will freeze. 
Studying this specimen, we find the tiny little 
bricks of water have grown together, each, 
it would seem, clinging to the other for com- 
l>anionship in this barren and frozen world. 

Aside from the crystals already mentioned, 
there arc many others in the family medicine 
chrst and the kitchen. 'Ihrn at" the drug 
store we may pmcha*c copper sulphate, and 
the salts of the alkaline metals. 

If we can obtain some crys-ab. of galena or 
garnet, we can make some interesting ob- 
servations. (kilrna, sulphide of lead, is the 
chief ore of lead. 

We cannot examine this or any other 
opaque crystal as we did the transparent 
crystals. Catena is a dull gray and will not 
pass light. Hence the little mirror under- 
neath the stage of our instrument will be 
useless and we must manage to throw the 
light down U|>on the surface of the crystal. 
This is best ilonc with a reading glass' with 
a universal joint, set on a stand so that it 
hkiv Ik' at «inv |*>int. 

TJAVINC arranpal the lirht source, we 
1 1 proceed with the examination, line two 
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hundred diameters or more, depending upon 
the skill of the operator, may lie used. First, 
we must polish the surface of a tiny piece 
of galena. To do this, it is held against the 
side of a fine emery wheel and. when ground 
flat, is polished with rottenstone and water. 

This done, the piece of galena, resting on 
a slide, is placed upon the stage of the micro- 
scope. Now the light is focused on the surface 
of the galena through the medium of the 
little reading glass and its universal joint. 

Working at night with a microscope, we 
find that ordinary electric light is tiring to 
the eyes. To overcome this, we build a special 
light filter that is a real joy to use, and is 
easy and ine\|>ensive to make. The inside 
of a coffee can is painted black after small 
holes for ventilation have been punched near 
the top and a large hole made for the escape 
of light. The beam of light from the ran is 
passed through a solution of copper sulphate 
for blue stone) arranged in a little container 
made of two small pieces of window glass. 
The wooden side*, and bottom of this cell 
are made waterproof with tar or pitch, 

Ju-t enough of the cop|>er sulphate is dis- 
solved in wal.f to impart a good blur COlOf. 
This ell is then placed between the light 
from the can and the mirror on the micro- 
‘co|h\ In this position, it filters thr heat nut 
of the light and provides an illumination that 
dors not came eyestrain. 



on Fabrics 


WITH YOUR 




MORTON C. WAILING 


tiffs of the trousers, 
de. With the Inslru- 
diameters. you will 
threads spaced sur- 


prisingly far apart. However, n general 

Inspection of the cloth in this way will 
tell you little. To gel the real low- down 
on the fabric, you must tease n few 
threads out of the sample with n pair of 
dissecting needles and separate some of 
them into their individual fibers. 

I .ay ft cleAn cover glass over the 
threads and examine them at a higher 

magnification than yon used for the 
sample of cloth. Add water or 
xylol to Increase their transpar- 
ency. Probably you will sec two 
different kinds of fibers, one cylin- 
drical In shape with a scaly sur- 
face, the other resembling a flat, 
twisted ribbon. If you do, your 
worst suspicions regarding the suit 
are justified. 'I’be scaly, cylindrical 
libers are wool, the twisted, ribbon- 
like ones cotton. 

Identifying textile libers Is one 


staining, textile dyes or 
Jord microscope sloins will 
uv,i.d !o rerve ihc purpo;c 


Finished slides should be 
belrd neolly and filed owoy for 
future reference and comparison 
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Coflon fibers, showing lh<* choraetciistic 
(MfBibloiiff lo llol. twiilod ribbons. In 
the lower picture. lylol hot been applied 


of tho moat fascinating things yon 
ran <lo with a microscope. It be- 
comes n simple matter, after a little 
experience, to distinguish cotton from 
wool, wool from linen, linen from silk, 
and silk from the various rayons. It Is 
but n step farther to become familiar 
with n wide variety of other textile 
fabrics. 

lOxnmlnation of fabric construction 
is another important operation. With 
the familiar "linen tester," a simple 
microscope whose stand Is equipped 
with a scale, the number or threads t" 
tho Inch In a sample of goods can In* 
determined accurately, and major Im- 
perfocllons discovered. At the higher 
magnifications, given by n compound 
microscope, much more can he learned 
about uniformity of weave, variations 
In thread si’/.e, and damaged fibers and 
threads. 

At magnifications high enough to 
reveal details of the Individual libers, 
various tilings affecting I he quality of 


>pl*» of doll* being choctod for uniform, 
pf Ihraad me and spotirg. Photomicro* 
ids o» right, above, diow fiber* of tilt. 
1. ond linen as they appear when mngni- 
Nolo their distinguishing qualities 


mounts. A dry mount is made simply 
by placing a specimen of doth on a 
mi slide. II may tin desirable lo lay 

• >ver glass nr another slide over it, lo 

• I it fiat nnd In position. Always 
m< i.iil Me vo rat threads at one edge, 
I tear them apart to rev nl the Indi- 
te ex- 


takes 


ma icing 


fihors, when you 
l lie detailed structure of the 


Alter you have studied Dio specimen 
its dry state, try wetting it with 
Simply place a drop or two of 
il ttie edge of (lie cover glass, 
it soak Into the piece. Use 
water Lo eliminate air bubbles, 
enough lo make the cover glass 
'on will note that the cloth ap- 


may show numerous breaks and frac- 
tures, as a result of careless processing 
When the material is composed of t\v< 
or more kinds of fillers, the relative 
amounts can he estimated closely will 
tho microscope, or separated am 
weighed for more exact determination 


ir little linger wa 


il. lay it on a clean slide, and start 
imiiiing it at any convenient 


pears 
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Rflyon fibers, tliowing lonfliludinol driolioru 


transparent, mid details nf liber struo 
lure nre easier to hoc. 

Next, try xylol inslcnd of water 
Xylol is u common clearing agent. It 
ft l*o Is a solvent for Canada balsam, 
which you use in making permanent 
slides of cloth samples. 

To make such n permanent slide, 
simply place the sample on the si |<lc, 
loosen a few threads and libers, ami 
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drop a little xylol on it. Hold the cover 
glass horizontal, and put just enough 
balsam on it to immerse the specimen 
completely. Lower the cover glass, bal- 
sam side down, on the specimen, and 
press It gently to spread the balsam. 
This treatment increases transparency 
of the fibers greatly -sometimes I«k> 
much. 

A N IMPROVED method of mounting 
, that reveals surface details ns 
well ns internal ones better, was worked 
out recently In Germany. It employs a 
material called niglytin, a mounting 
medium containing a black pigment. 
Best results are obtained with only a 
few libers of fairly uniform diameter, 
nrrnnged so tlmt they do not cross. The 
cover glass is pressed down until the 
libers touch both it nnd the slide. The 
niglytin holds lutek much of tlie light 
that otherwise would puss around the 
libers, but lets light pass through them. 
The effect is much like that obtained 
with dark -Held illumination. 

If you want to slain textile filters, try 
some of the textile dyes obtainable at 
drug stores. Standard microscopic 
stains that will work with nnlmnl and 
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vegetable materials ran be used equally 
well. Usually, staining is not necessary. 

Examination of such cross sections 
Is Important, in the accurate grading 
of wool. Wool from one sheep may con- 
tain fibers of. uniform size, while llmt 
from another contains various sizes. 
Some strands may he oval, while others 
round. All these things alfect wool 
quality. 

Woo! and hair fibers nre essentially 
the same. The term wool usually is ap- 
plied to the fleece of sheep, while hair 

libers Include the hair from alpacas, 
camels, goats, and other animals. Most 
animals producing woolly fleece also 
produce some hair libers. Thus the 
\M-ol from sheep contains heard hairs, 
which are of different appearance 
under the microscope. 

Careful study of a typical wool liber 
through I lie microscope will reveal 
many of the reasons why woolen goods 
are so desirable for clothing. You will 
see. as you look fit a bit of wool nt 
about 250 diameters, a cylindrical rod 
covered with fine, wavy lines. These 
nre the boundaries of scales that form 
the epidermal covering. The scales, or 
flattened cells, overlap like the scales 



TO GET the most out of 
I hooks and articles on micro- 
scopes, you should he familiar 
with the language of the sub- 
ject. Thus, when somebody 
speaks of the "ocular." you 
will know that he means the 
Ions or system of lenses at the 
top of the microscope tube, to 
which you place your eye 
when you look through the in- 
strument. The ocular also Is 
known ns the eyepiece. Other 
important parts of a com- 
pound microscope nre: 
Objective — tho lens or sys- 
tem or lenses nt the lower 
end of the body tube, directly 
above the object. 

It od tf tuhr t lie metal tube 
Hint acts ns a support for 
object Ivo and eyepiece lenses, 
and forms a light-tight hous- 
ing for them. 

Revolving none piece a disk 
shape attachment nt the low- 
er Uiul or the body tube. Into 
which the objectives screw. 
1 ’I voted, It revolves to bring 
objectives Into position. 

liana — the casting, usually 
shaped somewhat like a two- 
toed bird's foot, that rests on 
the desk or table top and acts 
as a support for the rest of 
I he Instrument, 

Arm tills Is the rigid mem- 
ber that Is pivoted to the base, 
and to which nre fastened the 
various other parts. 


Inclination join/ f pivot) 
the Joint between arm nnd 
hasp, which permits the mi- 
croscope to in- broken over 
nt nn nngle for more com- 
fortable observing. 

Pillar lids Is n projection 
from the hasp, to which the 
arm Is pivoted. Tin* pillar and 
Hip part of Hip arm nearest It 
resemble n hinge assembly. 

Hinge- the platform, with a 
hole in the center, oil which 
glass slides are laid. 

SnltMagc — the assembly of 
occessories boncntli Hip stage. 
Including the sulislage con- 
denser < Ahho condenser), iris 
diaphragm for controlling the 
diameter of the light lienm 
reaching the object, nnd a 
mirror for rcllecting light up 
to the object. 

SiiIksIiujo condrnxcr- a sys- 
tem of lenses designed so that 
they concentrate a Iw-nm of 
light on the object. 

Spring clip * — two Hat pieces 
of springy metal, pivoted at 
one end, for holding the slide 
in position on the stage. 

Conrac-arijnslmeut knob n 
knurled knob by which rough 
done; it produces 


COARSE 

ADJVSTMCNT 


FINE 

ADJUSTMENT 


nt VOL VINO 
NOSEPiECE 


ARM 


SUPSTAGC- 

CONDENSER 


PIVOT 


DIAPHRAGM 

CONTROL 


SLOT FOR 
DARK-FIELD 
STOP 


MIRROR-— 


focusing is 
considerable body-tube move- 
ment ut caeli revolution. 

Finc-adjHSl ment knob — a 
vernier knob that produces 
only slight movement of the 
body tube at each revolution. 
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on :i fish. Their saw-tooth edges, mi 
pointing in the same direction, give the 
liber a one-direction roughness that is 
a very valuable property. A wool fiber 
is much like n rat-tail file in construc- 



tion. Contrasting with wool fibers and 
their prominent scales are the bnlr 
fibers whose scales are difficult to sec 
because they project, so little. 

It is upon the scaly nature of wool 
that the highly Important "relthlR• , 
properly depends. Felting simply means 
llml tlie fibers Interlock to make a 
dense mass. The action Is hastened by 
warm water, soap, and friction. The 
water and soap soften the epidermal 
cells so that the fillers get a better grip 
on each other. That Is why a woolen 
article may seem so much denser and 
stronger after being washed two or 
three limes: the yarn lins tightened up 
ns n result of the felting action. Felt, 
ns used In lulls. Is made by mixing rab- 
bit fur or other hair under conditions 
that make It unite Into a mass. 


system of long cells that contribute to 
the fiber’s strength ami elasticity. By 
careful focusing on a plane passing 
through the fiber, you may be able to 
see the lines marking the cell bounda- 
ries. Finally, in the center of the wool 
filler is the medullary canal, in which 
pigment nud granules frequently can 
lie seen. Some wool fillers do not show 
these canals. The medulla, a tiny tube- 
like formation, takes up dyes and other 
liquids by capillary action. When wool 
dues not dye well, the canals may he 
closed ns n result of contact with lime, 
or some other cause. 

Colton is the hair from around the 
seed of a cotton plant. While such a 
hair Is growing, sap Is circulating 
through it. When it is ripe, I he sap flow 
censes, and the luii* walls collapse, per- 
haps from vacuum action. This con- 
verts the hair into a flat ribbon, which 
shrinks and twists as it dries. Thus, 
under the microscope, a cotton filler re- 
sembles a ribbonhke shaving that Is 
very imicli twisted. The medullary ca- 
nal is usually visible. 

IITTI.R or no twist may mean several 
things. The Pliers may have been 
dead or unripe when picked, or they 
may Ik* mercerised. In the process of 
mercerizing cotton, the cuticle or outer 
layer Is dissolved away with strong 
alkali. The cell walls swell and expand. 
Because the doth is under tension dur- 
ing the process, much of I lie natural 
twist of the Pliers disappears. Mercer- 
I zed-cotton fibers appear, through tlw* 
microscope, ns smooth cylinders with 
considerable luster. 

IJnen is • he strong Ivisl. or woody. 


microscope, the cylindrical fibers look 
very much like tiny stems of glassy 
bamboo. They are marked at intervals 
by line cross lines and sometimes liy 
small notches. 

Silk can be distinguished from all 
other textile fibers of natural origin by 
the absence of cellular structure. A 
strand of natural silk consists of two 
threads cemented together. The silk- 
worm produces I lie st rands hy ejecting 
a transparent fluid from two gland 
ojienings beneath its lip. As the two 
strands are formed, they are cemented 
together to form one. Silk fresh from 
the cocoon is covered with silk gum, 
which Is removed by boiling. This leaves 
the characteristic silk strand visible 
under the microscope, an almost endless 
cylinder, transparent and lustrous. 

R AYON, an artificial silk, is made hy 
squirting cellulose preparations 
through small orifices and hardening 
the resulting strands by chemical action 
as they are formed. These strands look 
like tiny glass rods or ribbons, and fre- 
quently have long th wlso strlntlons, or 
parallel grooves. They are dial inguished 
from genuine silk by the absence of a 
dividing line and silk’s high luster, and 
hy the presence of occasional specks, 
granules, and air bubbles. 

As an amateur nilcroxcoplst, you 
have a special reason for learning to 
know cotton and wool fibers when yon 
see them. Stray ones from your cloth- 
ing have a habit of turning up under 
cover glasses, no matter wlinl you are 
trying to examine. If you know these 
fibers, you won’t mistake them for 
something else. 



A flotfcned spore of o pro-f'l 
historic plan!, seen in cooL.W- 
Rtqhl, cross section of a bone-V:' 


Seeing Through Coal 
with Your Microscope 

This Article Tells You flow To Prepare Specimens of Rock. 

Bones, and Minerals. Using llte Ve.y Same Methods thal 
Ain Employed by Research Workers in large Inboralo 


POPUF/A I i SCIENCE MONTHLY 
MA RCIf, l!>38 

By MORTON C. WALLING 


T O Till 1 * average person, the 
idea of passing light through a 
piece of coni sounds like magic 
or pure hokum. Tell him that 
coal isn’t always black, but some- 
times red or yellow, am! he will stare 
at you incredulously. But the micro- 
scopist, whether amateur or pro- 
fessional. knows that there is hardly 
such a thing as an absolutely opaque 
substance, and that many common 
objects reveal unsuspected qualities 
when viewed under the magic lenses. 
With your own instrument you can 
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find a local gem worker, jeweler, or op- 
tician, who will do the cutting: for you. 

After the cut has been made, it is 
necessary to make the surface of the 
part to be used as flat as possible. You 
can do this by rubbing It back and forth 
on a rough abrasive stone lubiicnted 
with water. A stone of a texture nliout 
like that of an old-fashioned grindstone 
will do. In Government and other labo- 
ratories where many such sections are 
worked, horizontal, power-driven grind- 
ing wheels, operating in n stream of 
water, are employed. 

After the first grinding to level off 
the surface, change to n liner-grained 
stone, and rub until the grooves made 
by the first stone are removed. You gen- 
erally can obtain suitable stones from 
the ten-cent store. Use water as a lubri- 
cant. 

Continue the polishing operation on a 
razor hone lubricated with water. At 
little cost you can obtain flne-textured 
razor hones that will put a high polish 
on most specimens. Sometimes two- 
surface stones are available, one sur- 
face being moderately fine-grained and 
the other extremely so. 

It may he that no polishing other 
than that on the line grained razor 
lionovlllbeiHcwmr) But If there still 
are line scratches In tin* surface, fur- 
ther polishing on n cloth pad charged 
with some abrasive material will he de- 
sirable. Some laboratories have found 
that certain prepared silver polishes 
work satisfactorily as final polishing 
agents for coal and the like. 

When the first surface is finished. It 
Is necessary to arrange the specimen so 
that It can be held while I he second sur- 
face Is polished, ami I lie thickness re- 

dii cod to the desired ' roe. Ills possible, 
with most specimens, to use the saw 
again, and cut off a thin slice from the 
polished end of the piece. Sometimes 
litis slice can he worked down by hold- 
ing with the fingers while It is pressed 
against tin* stones. When the specimen 
becomes very thin, use a piece of cork 
or rubber to hold II while you are 
rubbing it back and forth. 

However, since this method can !*e 
used only with such tough articles ns 
bones, and then not always with suc- 
cess. it is best to cement the specimen 
to a glass support. A piece of thin plate 
glass, or a standard one 
by three- Inch microscope 
slide, will do. The cement 
can he Canada balsam, 
marine cement, or a mix- 
ture of Ibe two. For most 
purposes. I he balsam will 
work excellently. Place 
a drop or two. of it in 
the center of the glass 
and warm it gently over a 
flame. This drives outsome 
of the solvent and causes 
the balsam to thicken. Do 
not heat enough to cause 


bubbling. After a time, 
let the slide cool, and test 
the balsam with your fin- 
ger nail. If you can dent it 
easily, heat some more: if 
the balsam is brittle and 
easily cracked when cold, 
you have boated too much, 
and must add some un- 
healed Italsam and warm 
again. 

After tin* balsam Is found 
to be just right, warm it 
until it becomes tacky, 
ami press the polished 
side of the specimen 
against it. It is best to 
bring one edge of the 
specimen In contact with 
the balsam surface first, 
ami then gradually lower 
it so that air imprisoned 
underneath it Is rnrried 
across nn<l out the other 
side. I^*t the slide cool. 

Rough grinding Is done 
on the second surface ex- 
actly as ou the first. He 
careful not to carry the 
operation t«*o far, or you 
will reduce the thickness 




■ 



Make Your Own Tweezers 

II' YOU have trouble finding suitable tweez- 
ers for microscope work, you can easily make 
your own. Obtain some strips of bronze, 
spring brass, or stainless steel, and cut two 
pieces of the shape desired. Aften bending 
them so that they curve slightly, place them 
together with the concave skies next to each 
other, and rivet or solder the handle ends. 
You will find It worth while to make several 
Shapes. A good selection Includes n pair of 
the needle-pointed kind, preferably made of 
stainless steel; heavy, round-nosed ones for 
rough work; and a pair of "duckbills” with 
thin, flattened tips. 



to a point where the specimen will lie 
difficult to polish. 

Now |M>lish the specimen on succes- 
sive stones and a cloth lap ns before. 
When you have worked It down to a 
thickness of a few mircrons (thou- 
sandths of a millimeter), you will find 
that some places are thicker than 
others. With a little patience, you ran 
use silver polish or some other abrasive 
and a cloth to work these spots down. 
In this, ns in all other polishing opera- 
tions. make frequent examinations with 
your microscope. Many specimens can 
be ruined by making them too thin. 
When the details appear to Ik* satis- 
factorily rendered, and the surface 
smooth enough, discontinue the polish- 
ing operation. 

B EFORE mounting your specimen, you 
probably will find it desirable to re- 
move it from the glass support and 
clean it. Immerse the support in xylol 
or dloxan. to dissolve the balsam. With 
lino-pointed tweezers, very carefully re- 
move the specimen and transfer it to its 
new support, washing further in the 
solvent to remove bits of dirt if neces- 


sary. 

II may be possible, as usually Is done 
with coal. 1o leave I lie specimen ce- 
mented to the support, mid simply add a 
little balsam and a cover glass. In such 
cases, the support of course should be 
a standard microscope slide. Kvcn 
though it might be desirable to loosen 
the section and wash it. to remove par- 
ticles of dirt, some specimens arc so 
fragile that it is unwise to attempt this. 

Mounting is one of the most Impor- 
tant steps ill the process, for the final 
appearance of most specimens depends 
on the way they are mounted. Some- 
times the use of balsam ns a medium 
will destroy detail, while at other times 
it will amplify it. As an example, cross 
sections of bone show tiny openings 
that resemble pores. In air. these ap- 
pear as dark spots, while in balsam they 
may he scarcely visible. Therefore. 
I tone sections usually arc best when 
mounted dry. or when mounted in bal- 
sam in the following manner: 

C OVER both the cover glass and the 
slide with balsam, and heat it until 
it hardens upon cooling, just as you did 
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when cementing the specimen to the 
glass support before grinding and pol- 
ishing the second surface. Lay the sec- 
tion of bone on the balsamcd surface 
of the cool slide, and lower the cover 
glass, balsam side down, over it. Now 
gently heat the assembly, and when the 
balsam is liquid (it should not be Mow- 
ing) press the "sandwich" together, so 
that good contact is obtained. Let it 
cool. If the job him been done properly, 
the balsam holds the specimen securely, 
hut has not flowed Into the tiny open- 
ings to obscure them. You can add bal- 
sam around the edges of the cover 
glass, to till any surrounding spaces. 

In this way, you can unearth secrets 
of nature that otherwise would remain 
hidden from your sight forever. You will 
he following steps identical with those 
taken in research laboratories devoted 
to the study of coal, fossils, and bony 
materials . 

C OAL, for Instance, probably will 
surprise you, for you have been 
thinking of it all along as a black, un- 
interesting mass. Your llrst surprise 
may be to learn that coal in thin sec- 
tion is not necessarily black, hut may he 
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red or yellow. Scattered throughout the 
coal you may find .such objects as the 
yellow, flattened spores of ancient 
plants, pollen grains, red clumps of fos- 
silised resin, leaf fragments, woody 
particles which usually are red in color, 
and various other plant fragments — for 
coal is a material made from the re- 
mains of ancient vegetation. Your 
chances of finding ancien« s«-eds in coal 
are slim, for most coal -forming plants 
were much too primitive to form seeds. 

The spores in coal have been dis- 
torted from their original shape by 
great pressure. They originally were 
round, hut pressure that reduced the 
deposits of plant remains to thin layers 
has flattened the spores into tiny, 
double-walled pancake*. Such spores 
may np|>onr ns tiny yellow disks or ns 
flattened loops, dc|>endiiig on the direc- 
tion In which they were sliced. 

Although you can slice bones in any 
direction, cioss sections generally re- 
veal more interesting details. You will 
find that typical bone structure looks 
as if it had Imtii built up of parallel 
rods cemented together. In the center of 
each rod is nil opening, the llnverslnn 
canal, through which bio**! vessels and 
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nerves pass when the bone Is living. 

A ROUND these canals are concentric 
, striatlons, something like the rings 
of a tree trunk. Scattered through the 
area are liny spots which may appear 
black, but which really are minute open- 
ings These are the lacunas — cavities 
occupied. In the living bone, by bone 
cells or "bone corpuscles." These are 
the openings that balsam renders dif- 
ficult to see when it is used as a mount- 
ing medium, although they and the 
canals may bo filled with debris from 
grinding, and appear black. Threadlike 
processes interconnect them, so that the 
cells form a network Hint receives nour- 
ishment from the blood vessels In the 
Haversian canals. 

The microscopic study of bone Is an 
Important Job of science, for It. leads to 
discoveries of importance In the treat- 
ment of diseases and in better under- 
standing the animal body. Mlcroscoplsls 
skilled in the study of bony materials 
can Identify small fragments, for bono 
structure varies In different animals. 
The microscope can he used to cata- 
logue bones from prehistoric deposits. 


M icroscopic 



n y 
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Y O U C A N I*' INI) IN 

Your W orbs ho/) 


rurnt AK scuwcis MONrm.v 

DP.CEMHI-R. I'JiS 

Haw T.xfnilt Mount Specimens mid 
Identify Metals hy Their Crystals 
mid ll oods liy Their Cell Structure 


P ERHAPS (lie chief reason why 
the use of I he microscope is glov- 
ing in popularity as an insl native 
and fascinating hobby is that it 
makes two worlds visible where only one 
was seen before. 'Phis is true of any shop, 
whether it be your own plate in a corner 
of the basement or a unit in a giant 
fattory. 

Visit your workshop or that of a friend. 
Look about you. There arc lathes, (rower 
saws, drill presses, hand tools of all kinds, 
scraps of iron and steel, a pile of lumber, 
and a box full of odds and ends. Vour 
interest in these things is determined by 
your knowledge of their purposes and the 
manner in which they are used. 

Nosv take your microscope into the 
same shop and peer through it at the 
various things you find there. You will 
discover beauty in the scrap box, romance 
in a rusty piece of steel, a fascinating 
story in the dust that collects around a 
grinding wheel, mountain ranges on a tile, 
and a host of other things that you never 
even dreamed were there. The micro- 
scope, ill fact, proves that every shop is 
really two: the normally visible one of 
tools, steel, and wood; and the one of 
cells, crystals and particles that is re- 
vealed by your microscope. 

When you grind a piece of metal on 



an abrasive wheel, showers of lientililiil 
sparks fly off. For years, steel experts 
have been observing spaik forms and 
colors and thus identifying different al- 
loys. Hut the method has 
its limitations, for some . . , . 
metals defy identification in 

this way i 

With your microscope, 
you arc prewired to follow ,'fl 

the steps of mctallmgisls * ’ y 
who, not long ago, found a 
of going II"- spark 
system one lictter. Place in yii yd 

front of the grinding wheel, 
a sheet of new 


s|ia|N a r loitleu 
so lhat'it will catch the 
dust driven off when you 
grind a piece of steel. 
Select a piece of metal that 
will produce sparks gener- 
ously, such as an old file. 
Hold it against the wheel so 
that the spark shower will 


HOW YOU CAM 
STUIlY WOOD 


RijM, a plane nay be used Sc 
get wood section* ter die mi- 
croscope. Above it is a cross 
section of black walnut that 
>' enlaigea about 60 times 
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dcliing results in a change in color and 
tone of various crystals. Si ill deeper etch- 
ing often tilings out the three-dimensional 
form of the crystals. 

Metallurgists have given names to I he 
various things that can lie seen in a piece 
of iron or steel. If you examine wrought 
iron, you will see dark streaks or spots 
extending through the crystals. These arc 
slag particles, elongated hy pressure used 
in shaping the metal piece. Some carhon 
may lie present, hut it, in union with 
other materials, is found between the 
crystals rather than inside them. 

Mild or low-car Inin steel is nothing 
more than wrought iron from which the 
slag has lieen removed. Iri structure, low- 
carlxin steel is a mass of carbonless iron 
crystals, which the metallurgist calls fer- 
rite, with here and there between grains, 
daik pat dies containing the carbon. These 
patches sometimes shimmer 
in the light like mother-.of- 
peail, which is the reason the 
substance forming (hem is 
called prarlitc. 

When sufficiently magnified, 
these pear life spots aic seen 
to contain alternate daik and 
light streaks or plates. These 
may he about 1/2S,<X)0 of an 
ini ii thic k. The dark streaks 
arc ferrite or iron which lias 
hern stained by (he etching 
solution. The light streaks 
aic iron « m hide* or cemcntite. 
It is interesting to note flint 
genuine mollicr-nf-pcml is 
made up of layers of thin 
plates that rcflccl light in n 
striking manner. 

As the amount of carbon 

in steel is inr tensed, the areas of penrlilc 
Ircrome larger and the grains of ferrite 
smaller until, when I he amount of carbon 
is nine tenth percent, the steel is all 
prarlitc. 

The picpaiatinn of specimens of iron 
and sin i for study is not comjriicalcd. 
You will lie wise to shut with cast iron, 
liernusc it responds readily to the I real - 
nienl. I-ater. you can tackle moic difli- 
coll material. 

Allhmigli many steels have to lie heated 
in alMHit 1.800 decrees Fahrenheit and 
then cooled slowly in Older to remove 
strains and make the structure uniform, 
you will not have to do anything of (lie 
sort to cast iron. 

File or grind the surface to he etched, 
until it is bright and smooth. Then polish 
it with abrasives of increasing fineness 
until the metal has a mirror-like appear- 
ance. You can use emery paper for rough 
liolisliing. starling with a fine grade, and 
finishing with the finest you can get. An- 
other way is to make a lap by tacking a 
layer or two of broadcloth over a wood 
block, wetting the cloth, and sprinkling 
fine powdered emery over it. For final 
polishing, use powdered rouge and a lap 
similar to (hat employed for emery. 

The next step, after carefully washing 


SPARK DUST 


At left, a file is brine licld 
against an cmciy wheel. The 
spaiki that fly off are caught 
in a paper so they (an he 
placed beneath a microscope's 
lens. In the circle, how the 
spark dust appears when en- 
larged about SO limes. Be- 
low. emery wheel dusi and 
sieel pellets, the twisted 
fragments being the steel 


Place a small amount of the dust on a 
glass slide and put it carefully on your 
microscope stage. Adjust your lenses for 
a low power, say thirty to fifty times, 
bring your homemade illuminator into 
action, ami look into the eyepiece 

You will see little angular pieces that 
look like irregular jewels when illuminated 
from almost any angle. They are particles 
from the wheel, ami are either dark or 
light in color, depending on the kind of 
abrasive used. Mixed with them are 
ragged, twisted pieces of metal, chips torn 
off l*y (lie thousands of sharp teeth on the 
wheel face. Here and there, you also will 
sec little globules or spheres. Perhaps 
their surfaces are smooth and shiny; per 
haps they arc pitted. They are tiny hits 
of metal that, when molten, you saw as 
sparks llying off from the wheel. It is 
these pellets that arc proving of impor- 
tance in the steel industry. 

Metallurgists at a large manufacturing 
company discovered that there is a defi- 
nite relation between the form of the 
grinding wheel pellets and the comimsi- 
tion of the steel that produced them. 


Nearly pure i 
(lie crystalline era 


lint (lie mclal has iktii 
bed lightly with a clicmi- 
'I bv line lines. Further 
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& your eye is focused nt infinity. This is not 
at all difficult because your eye normally is 
§ lliat way when you are studying a specimen. 
Now set your lainera at infinity. If there is 

* no infinity mark on the scale (“Inf/ 1 or oO). 
set it at 1 CK> fret, because the average camera 
fins has it* infinite focus at 100 feet and 

> heyond. Plate f lie camera, without lemov- 
^ ing its lens, in line with I lie microscope eye- 
\ • piece, and provide some arrangement for 
keeping out stray light. The lens should be a 

• fraction of an inch from the microscope cyc- 
^ piece, say about oik*- four III of an inch. Usually 

tlirie is a reductinn in magnification by this 
i method, in companion to a set-up employing 
only the mi< rnscope lens. However, the reduc- 
tion is nut great enough to interfere with the 


nuor, you can shave oil very thin sines. 
either with or across (lie grain. Wootl is \ 
easier to cut if it is soaked for several days 
in water: ami you can produce thinner and £ 
more uniform slices if you use a band mi- & 
ci dome. (P. S. M. J tine *33, p. 33.) & 

If von have occasion do a great deal of ^ 


you urn | 
of photon 


>|»s show 


nt it 


I the me! hod 


Your Microscope Explains 
Mysteries of Photography 


1*0 1‘ULAR SCIENCE MON'Tjff.V 

DECF.MRF.R, f 9.15 

II r Olnerviug tin- A ilioii of Developers mu! Films, 
l OH Con /.Mill Note to Improve Yottr Own Work 
/ ii Making 1‘lotomicrogi up Is am! • h binary Diet ores 



I iu«k 


Hr Morion C. Wai.linc; 

nl individual plains ilisl in<( ly n*<|uir«*s 
1.000 «ir diameter* mauiiilical i«m ; Inil 
you can distinguish l In* wains plainly nt 
much lower powers. 

Cut n piece «• / film about the si/c of n 
cover glass. anil lay ii on a dean «lass 
slide, under the lens of your microscope. 
Place on il a iliop of diluted photographic 
ilcvcloper. add a cover Blass, and watch 
while the develo|)er leiluces the strains 
of light -si mi k silver bromide to spongy 
masses of metallic silver whii h, because of 
ils finely divideil slate, is black. 

In watching tills bit of microiheiuistry, 
you are witnessing one of the most un- 
itor (nut pi o« esses of the modern world — 
lire lonversion of a chemical compound 
ini • • one of it* elements, In sui h a way that 
it forms a phologtaphic image. If you 
could observe grains «>( silvci bromide 
which had not been 
acted upon by light, 
you would find that the 
f IrvHiNirr tud rt** 
ducc I hem to mclnllic 
silver. Further observa- 
tion would reveal I hat 
the extent of rcdui lion 
dcjx'nds on the amount 
of exposure to light. 

Because development 
liegins immediately, oh- 
W'l vc the action of I he 
solution as soon as pos- 
sible after it touches 
the film. Time can be 
saved by putting a 
drop of developer on 
the cover glass, invert- 
ing the glass, and plac- 
ing it so that the hang- 
ing drop covers the 




A pir re of color film, 
inajmilieil 170 illnmcicn, 
•*vmIi Inttlccwoik of 
coloird linen ruled on 
Ihe celluloid bate, nn in 
the picture .•»* (ho left 


ilenne beam of IIrM on a piece of wet him. •« 
observe the cnect of heat on tire gelatin conling 


piece 
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I in flow in I Ik* heal of I lie lamp. You find 
il impossible. nr al least difficult. Tims 
yoti have discovered another im|M»rtanl 
pliol ogrnphic trick: liartlrii I hr gelatin of 
your films or plalcs with formaldehyde . 
Iieforc dcvch»pinciil if you wish, and you 
will nof Ik* iKillrerctl much by hot weather, 
photographically speaking. 

I Hiring the past few years, since minia- 
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veloped with pyro (pyro- 
callic arid) has grains 
that are, relatively speak- 
ing, as hie as oranges, 
"lien compared to (lie 
pw-sixe groins f du* 


lot has Ihtii said aUml finc-gmii 
menl, fine-grain negatives, fine 
nix! even fino-tf ioiii i)iint 

Htjnilar, a 
i <lc?vclop- 
-grain en- 
s. To (lie 

line rose op i si who ventures n 

1 I V r 

pliofloini- 

• 

t rngrapliy, fineness ol main i 

* i 

iin| ns nn- 


HOW TO MAKE A 

Camera lor Photomicrographs 


slot for tilt 
ter arm. 

r shut- 
in the 

cyliitd ricn 

1 Vox 


carefully developed min- 
ialure neealivc. 

Such microscopic ox- 
aminalion of grain can 
Ik: employed with ad- 
vantage in any darkroom, 
particularly where ex- 
treme enlargements an: 
lo lie made. After all, 
the ultimate si ze of an 
enlargement is limited to 
a large degree by the size 
of (he giains of silver in 
the negative. Checking 
the grain of a miniature 
negative or photomicro- 
graphic negative may reveal 
troubles olliei than those result- 
ing from the use of a certain 
develo|»rr. Overexposure, loo 
high a temperature during de- 
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film over an area with- 
in the field of view. 

With a concent ruled - 
heam light source, sue h 
ns the 1 08- wait lamp descrilrcd in a form- 
er n i title of this series (I*. S. M., Sept. 
’34, p. ‘II), you can see very easily why 
photographers arc likely to liecomc gray- 
headed in hot weather or tropical climates. 
Focus Ihe light beam until it forms a 
small, bright spot on Ihe image plane. 
Then, placing on the slide a piece of film 
which is either developing or has been de- 
veloped and wet with water, watch what 
happens. At 100 or so diameters, you will 
see the mass of silver grains suddenly si ail 
moving. They flow about, like sand grains 
in a swift stream, or like the insides of an 
amoeba. What is happening i' simply this: 
The gelatin melts in the heat of the light 
beam, and stalls Mowing. The same thing 
happens in many n developing lank that 
is too warm, or in an enlarger when at- 
tempts are made lo enlarge a wet negative. 

Sometimes, you will disi over that some 
of the grains are moving, but that above 
i hem i he ic is a layer remaining stationary. 
This indicates that you ate looking at a 
double-mated film or plate, and that the 
gelatin of one layer has melted while thal 
of another remains intact. 

Mix an ounce of formaldeiivde (the 
standard forty pt rcent kind) in len ount • s 
of wider, and pul a piece of film in it for 
fifteen minutes. Now try to make the gela- 
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icit side of tin* photo* 
grapli show* a negative 
>Tw by Hne gialn mefli- 
tlie right half, by |>yvo 


permit II to flip 
I 1 1lf* 11)10 OSCoiie 


able ejrpicco, depending on (he de- 
' inM rumeiil . It may he necessary In 
•or I length of cardboard tubing over 
fo Chat I hr lid can hr damped in 
the itiic TOM* roiie, Willi a standard 


ocular the fastening 
h simple *1 lie • 
liole, ami the I 
ttp|>rr lens clam 
the end of the till* 
In llir bottom o 


liar Is pushed thionrh t lie 
1 1 led tint? sin rounding the 
the cardboard lid against 


picture oiieiiiug, for l 
thirty- five millimeter* 


With 


It mental Over 


nun miffn*ei)|»e altar 
o|ieiiiii! v «» cement a pi ere of ground alas* that 
sJiclil I v larger all around than the oprnim:, 
dgliths hv one and I lure-quarter 
ho\il light Place the glass with 
le flown. U^e ambroid cement* 
* employed for model airplane 
dding the glass in place, and as- 
' part* of l hr altarhmrnt. You 
tirul glass from a camera supply 


me lies 
the :*r 
the m 


IkuL'irlv I hr latter, keep the 


is a grinding tool 


Sim Ii 


n the lifl to the microscope, 
I lower il into the lid, and 
intake of the object on the 
I or screen, Of course, there 
light comini? through the 
t! length of cardboard tube* 
ia meter and almut the same 
i on the glass to make the 
keeping out side light, if dc- 


rylindrical box is the film holder, 
of thirty-five millimeter movie 
»e and three-quarters inches long 
angular opening, and center it as 
v*il>lc. Mark along the edges and 
u! Remove the film and cement 
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stri|>s of heavy pnprr or thin cardboard, when in ami il»c i*|»cii etui of the l>o\, 

whose thickness is but slightly Greater than H iu*t Sufficient to |**rvuit 9 lie handle of tlie 

that of the film, alniig both sides. Across the shutter strij» to clear the c«fcc of tlie lid at- 

marked end, cement a strip of thicker card- Inched to tlir microscojie tuhr. 
hoard. Then, across the running from one Paint the interior of tlie Ik>c, c\|wi>cd sur- 
sirle strip to the other, cement a rectangular face* of the diutfrr wIuiinu, ami all pails 
piece ol ard This should he about one of the film holding |wrt * 1 1 1 trhek Ii 
and three-eight lis inches wide to match the ink. to prevent reflection In fastening the 

length i»f the rectangular opening Place it so shutter in pisilinn, lii^t cement liner or four 

that there is a narrow portion of the opening piece- «d cnnl1»Bar<t in the iusiilr surface of 

visible ;•! the end where the cardboard strip fl lo form ledges. TTten ctmeul the shut- 

was fastened. II is not a bad idea to cut a ter against the ledges, run a Irugtli of heavy 

Shallow V iiotfli in tlie rectangular piece at coni arouml the crick between shutter and 

Ibis point The purpose of the opening or V l>OX Side** Olid apply a coat of Mack bCtpIfTi 

notch i< to permit a knife blade or needle to a*plinlt varnish, nr similar H-alcr lo make the 

be inserted for gubling the film (which has a fuinl ivrfcrtly light -tight Finally, mark tire 

tendency to curl) into place. end* of lire shutter arm slid # ‘sliul~ and 

This arrangement forms a shallow slot, "open/* anti your camera is ready to use. 
closed on I lie upper sitle by tlie cardboard 

rcctangi \/OU ■ an me in it any type of thirty-five- 

ncotli it When :« |)lccc movh I in- * n • * m-pktute him, or other 

scried Into the slut as far as tlie cardboard film nil to suit able size However, there are 

strip eai tlie "i end ol (lie o|remux several atlvaniaecs in using ; imsitive moii 

will permit , ami • set i film Irimmerl on e ith |vk lure lilm lot mosl work ! h i fib i i 

uiSi the camera Is loaded. However, pro- ry (Ion ncgalivi stock *t not pnvilivc In 

visions must lie marie to keep out light until all colors <d light, whkh cnaMc* it to pro<luce 

the exposure is made. «liar)»er imacr*. wlien u*r«l with microsco|>c 

lcn*c* corrected for phoiograpliv, than 
f I 'HI U|>pci end ci« 1 b i materbl femilive to all colors ! film 

1 dosed simply by pri ingtlic remaining IW < ,,, i„. Itamllcrl by a Wratteti safrliglil lamp, 
over it. 'Hie other end of the box i« r«|tiip|icd (\y\* n\ i % wliiili plv» an orange-ydlow 

with a simple canlboard shutter, which con- light. It |*«*hHc* a very fine -ciained image 

slats of a cardboard strip ntovbm between uvn orillt ocvlinary rknkptfk And, finally, 

two disks of cardboard having thrcc*nuarter. ,t \ K biilv rontraMivc under most riuiditbms, 

inch holes In their centers. One end of thestrip which i' of advantage in phot oink rogrn|d»y. 

projects through a slot in the side of the box. Another excellent film, when reel and mango 

forming a handle A common pin held ill (dace color 'emit ivity h dciircil, is t|tiar!er -speed 

with ambroid cement forms a pivot hImmiI pain hromatic, which nun! I* % h.imlhd in 

tiiree eighths of an inch from the side of the dark- a ipcrlal w ifti nfdisht.hmp 

| :ii tri|is of cardboard are (dated Whrn veil i irtffl filters are uted 1 1 resc 

mi that they form stops for the movable strip, pKnlure a dmper image with mdinary intern- 
and spacers be- mi»|h* him — orlltw livunalir lilm ic M 

(ween llic di k rhe <li lance from (lie tli 1 Although good rcsulis can i»e obtained U y 
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p* not liinr iiiom* tliiillinil limit i wi- 
nin'’ tlnwii sMinr nhsruri* li««iibb* in a 
minial m<*-«:tineru film. And :ig:uii. ynti 
iririv not rare rt \vImn*|i about phi hit 
limit ini: its a hobby. Cut if you nr* a 
ium ioii't micros- oivc* rvilliifsiast. ftoniiw nr 
late.* you will %vant la ntala* |»lH*tomirni- 
graphs. Ami you wall i 

<:«■ It ■« if vol I first :i lilt l<* exploring 
wit ti vour lilierowo|M* of *;• 1 1 1 1 *» of I la*' 
Important phases of photography. Be- 
sides. you’ll lin*l il n lot of f«H». 

I Must Mitral iiiagar.iiia'.i arc using nat- 
ural-color pliutoginpliK in rv**r-iuerv:i«» 
in*; nmiilx'is. ImiIIi on the covers ami 
inside. S imc *>f iIkw piftnros lilt nl- 
aiaatjil. :a wllolo page. But, alial you hnuW 
| lira I iiiriiiv, |M»rlin|M« imnl "f 111 Pin. wore 
i rpi I f tom I in n spa roneion, that 
is. I ra apparent colored films. measuring 
onlv alaoiil one by one ami a half 
inches? Such enormous culm cement 
of liny color transparencies willwnit 
l,,. s ,,f .|..|ail is iwissiblc because the 
imago is fom|M>sc<l of dyes rather than 
<; rains of metallic silver. Ill other words, 
liar image is pia**tically grainless. 

If von ran obtain a «ol*»r picture on 


YOU CAN UNCOVER THE 



MICROSCOPE 

liy MORTON C. WALLING 


P IlOTt iCIiAI'IIV ami micro. 

senpy oil <’11 travel hand in 

liami. hugely heeaitse the 

makingof pieturesl hr oiigh 

the mhrroscope Is a fnseinating 

and useful aciivily. Ihit then* 

Isa not her wav in whiirh then»ia*i 
% 

scope nnd (ho minora «• an work 
logpthcr. Uomembcr, th«* ud» i'»- 
srniM' was always a "I'andid in 
slrument. Hy using il as a kind 
of phnlngi'apliif! accessory. y»m 
can draw oh ils pnwor l»» nmk* 
liltle things look big. nnd discover 
(hr hidden secrets of tilin. • !«• - 
velo|>ers, nn<l othci* materials o* 
picture making. 
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dcvTlofring |Misilivc film in ordinary <lovcl- 
o|^is. Ilia- employment of a fine -grain devel- 
oper is advisable fair oilier negative materials. 
Tire so-called Imras dcvel<i|>eis are nnxlcrately 
line grain in action. However, for the finest 
|Missihle results, a paraphenylcnc-alianiiiie do- 
vclo|«ci occupies top position at the present 
lime. Such a developer can he niivcal as fol- 
lows- Water (nhout l’< degrees !*.), fourteen 
ounces; sodinni sulphite, 5 S> grains; para- 
| 4 ien\iei'.e. diamine, sixty-live grains; anal gly- 
cine. eighty grains. 

I .el the solution stand fan at least I went y- 
four hours after mixing, f ilter before using. 
It can lie used over anil over for several 
works. »r even months Develop twenty min- 
utes at seventy alegrces F. If the highly purified 
paraphenylene aliamine liyrlrocliloride, known 
as PI Ml. is used, it may be necessary to in- 
< tease, perhaps even rlatilhle, the lime. Keep 
this developiT off your hands. 

IN' '1111% nutter a.f special developer* for 
■ positive motion phlutc film, (lie l>i*st 
i nurse is t»* consult tlie manufacturer of the 
lilm luing n cal. Ilamevei, if von want In try 
a f:i‘l -working develajjier, wliirli also is ex- 
rrllnit f‘*r must printing pa|<cr-, the follow- 
ing formula will lie of interest : Wider (70 de- 
grees | .> sixteen ounces; inetol, fifteen grains; 
MMlitim sulphite, one-fotirtli nimre; Itydro- 

fifteen grains; smlium cat hamate, ’00 

graim; anal potassium hrmnide, ten petcenl 
sohitiam, fifteen to thirty drops. 

Develop until the image looks dense enough 
hy Iransmtlled liglit. wliich usually will re- 
quite ft ami one to Mu re minute*, 

Previous articles of this series have discussed 
the use a»f filters, sulrstage diaphragms and 
other mminof improving the oircralion <>f llto 
inicroscai|K* for making pictures. 


• ; h idui Him, llio nl c umially entployod, 

1 have a hit of fun examining it 
with your niicroRcnpo. At fifty or no 
dinmetciN, the detail remalnn mirjrrls- 
ingly shar p anal distlnrd, anal with your 
niirraasa aipo you can read ohmire slgiiH 
anal olmcrvo other IhltigH Hint arc (llfll- 
a'lill hi pee oven when the picture Is pro- 
jedeil on a screen in (ho usual manner. 

Photographers seem to worry about 
grain more Ilian anything else, partic- 
ularly if they ate users of miniature 
cameras Grain, in this case, refers’ to 
the particles of silver, or clumps of 
particles, forming a photographic Im- 
age. Because of their small sl/.o and 
lire necessity of subsequent enlarge- 
ment to produce a useful print, mln- 
hiluro-cnmcrn negatives must he line- 
grained. Various developers have been 
devised lo keep the grain size down, 
although grain never is entirely lack- 
ing. The photographer who lias a 
inlcrosrtipe can keep tab on the grain 
size of Ills negatives without the neces- 
sity or expense of making prints from 
them. All he has to do Is clamp a bit 
of film on the microscope stage, with 
or without a glass slide to help support 
it, and examine the silver image at 
magnifications of 100 diameters ami up. 
Only for extremely close study, such as 
study of grain shape, are powers as 
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nuiih like the cracked mud 
bottom or a dried-up pond. 

Careful examination at m 
Power sometimes shows t hat the 
are in only one layer 
of a double-coated Him. 

The lilm frequently 
looks as if it were 
marked with innumer- 


t<> dark lines that look 
like tiny ridges or 
folds. Such is the fickle- 
ness of light! Itei init- 
iation can he pre- 
vented by beeping I he 
temperature of all so- 
lid ions and the wash 
water the same 
slxty-llvo to seventy 
degrees Fahrenheit. 

A stunt Ihiil will 
provide considerable 
entertainment for the 


ing a dose network, 
instead of cracks. (Tare 
must lie taken in mnk- 


merely by shifting the 
microscope focus a 


n Minding cm nisi* »n, ca 
be made to change ii 


I iifn-norju live 
on showing 
• on*' cnusrd hy 
i cooling while 
r«IS wof. B*lo«. 
film d*v*tnp*d 
>fdinoiy cherni- 
compares with 


solutions or 


Picture 


him 


I net that positive nintloii-piol.uro lilm 
developed in a conrse-graln developer 
usually has a liner grain than fast, 
panchromatic lilm processed in n fine- 
grain formula! 

Sooner or later, every photographer, 
particularly the miniature fan, bumps 
squarely against a film "disease" known 
as reticulation, lie will find that a 
prized film has a dull surface that, on 
close examination with the naked eye. 
looks somewhat like textured leather. 
When a print Is attempted, the picture 
Is found to be overlaid with a network 
of fine lines. lieticulation is most com- 
mon in warm weather. Under the micro- 
scope, the emulsion i gelatin coating 
containing the silver salts before de- 
velopment, and the metallic silver image 
afterwards) is seen to be broken up 
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placing it, coaled side up, • »n Hit* inicro- 
S(n|ic stage. I'lnco !i negative in the 
enlarger in I lie usual manner, ami focus 
the microscope until a clear but great- 
ly reduced Image of it is formed on 
the strip of lantern-slide plate. A mag- 
nifying glass is useful for telling when 
the image is sharpest. 

Now turn out the enlarger lamp, ami 
replace the lantern-slide strip with a 
fresh, unoxposed strip. Starling at one 
end, make a series of exposures, giving 
each a different time. Develop, fix. and 
wash the strip in the usual uinimer. 
After it In dry, examine the images 
with your microscope, and select the 
host for permanent preservation. If 
the negative was placed In the enlarger 
In the proper position, the liny micro- 
photograph on the lantern-slide plate 


will he right-skle-to when placed with 
the emulsion side down ami examined 
through the microscope. With a glass 
cutter, separate the 1»esl pictures from 
the others, place a little balsam on the 
emulsion side, ami mount them in the 
centers of standard 1 by l'.i-in. slides. 

Y OU'I.I. always draw a laugh if you 
include one of these tiny photo- 
graphs when you are showing your 
slide collection to a friend, particularly 
if the picture happens to be a likeness 
of the friend. Usually, observation of 
such pictures through the mleroscojM* 
should 1 m* made at the same power or a 
power lower than that used in pro- 
jecting the imago with the enlarger. 
Usually, also, the picture will show 
quite a hit of grain, in spite of the 


relative fineness of grain in lantern- 
slide plates or positive film. When ob- 
served at low or moderate powers, 
however, the grain will not be objec- 
tionable. This stunt, incidentally, should 
clear up a common hit of fog in con- 
nection with microscopy. Many people 
do not know the difference between a 
photomicrograph ami a micropholo- 
graph. When you take a highly en- 
larged picture of a tiny object through 
a microscope, you are making a photo- 
micrograph. When you reduce a photo- 
graphic image, in the manner de- 
scribed. to produce a tiny positive print, 
you are making a mlcrophotogrnph. 
When the microscope works in reverse, 
the words have to lie reversed, too! 



1 )etect 


Trailing IliAAeu Clews auA lArnlilyiug Hinny 


Snbslnnees Is Made Hasy for A male 


yont li*M. ** ahov*. so il will 
llie object obliquely. The csid 
is used lo shield I he eyes from 


Thus by looking through your micro- 
scope al specimens of cloth, si arches, pa- 
per. lootls, and of her substances whose 
identity you know exactly, you soon learn 
lo recognise lliesr iliings when you meet 
them in si range places, it is like belong- 
ing lo a club. You soon learn lo recognize, 
on siehl. all established members. Sonic 











fi c.ii iHioiii'l ncircn can be jm.inf;cft 
•touml the rnicioicopc, as above, to beep 
the light shielded and help observation 


thy you will oncotinlpr a stranger among 
lilt* i!totl|t ttf t ilth member*. hill il you go 
iilnittl it in I lie t it'll* wny, von will nut t'm> I 
it ivirlicuhrly difficult to icloitf ily him. 
Similarly, you can l«‘a rtt (lit* identity of 
tin* stranger* von find under your micro- 
scope l>y comparing litem with known 
substances. with pit lures, or by further 
observation. 

When you fust stmt mil to discover 

the microscopic won- 
ders of your home, 
mnl to learn whether 
your suit is all wool 
or whether the refrig- 
erator contains any- 
thing that is not lit io 

eat, everything you 

meet will lie more or 

less strange. Maybe 

you think that you already know all about 

the common things you will It ml — about 

a potato for instance; but soon you will 

discover that you previously knew almost 

nothing. 

I lore is a small Irish potato, a common 
spud. Look at it. If you can. by stretch- 
ing your imagination, decide that il is an 
object of beauty, you deserve a medal, 
for you have rare insight. It is beautiful 
and interesting, but not as it stands. With 
a knife cut a small piece from the |iot.ito. 
scra|>e the surface until you have a drop 
of cloudy lii|uid, and smear some of the 
liquid on a microscope slide. Into about, 
one tablespoon ful of water stir one drop 
of tincture of iodine. Add a drop of this 
mixture to the potato scrapings on tin- 
slide. and place a cover glass over it. 
With your unaided eye. you can see the 
smear take on a blue' color. Now put the 
slide on your microscope stage and adjust 
the magnification to about 100 diameters. 


M-ovc left, shin ol i a yon Mini cotton, jiiwI above right, a hit I 
«f linen. Th» ilirca>i« of each of ilieae thiec different fabilcN 
'■in be Identified il separated and viewed with a microscope 


Who said a potato lias no l«rautv? 

The hhirish smear Ins rrsolvcd itself 
into a col lection of nearly round jewels, 
sapphires they seem to be. I hey ate not 
all of the same size, nor exactly of (he 
samp sha|K*; but all are nicely rounded, 
with no sharp ancles or ragged contours. 

These pirticles arc |>ot.ilo starch grains, 
colored blue by the iodine. Iliis coloring 
action is a standard test for starch. You 
ran add iodine water to any food or other 
material, anti if there is starch present, 
the characteristic blue color will ap|*rar. 

Examine one of the grains carefully, at 
a higher |wwcr if |*os- 
siblr. You will discov- 
er that, like an oyster 
shell, it is made up of 
concentric layers. Near one end of the 
elliptical grain, you sec what a|>pears to 
lie a dot or hole. This is the kiluin, present 
in many kimls of starch. Potato starch 
grains are among tlx- largest of any starch. 
Their surface markings arc more distinct 
than on mosl other starches. 


Make yourself well acquainted with po- 
tato starch, for you may meet it almost 
any place during your examination of 
household foods. Here, for example, is a 
sack of Hour about which you know little 
or nothing. Is it pure? The microscojie 
will answer that question if pro|icrly used, 
even when chemical and other methods 
might fail. Flour itself is composed large- 
ly of wheat starch, but sometimes the 
miller can make a greater profit by mixing 
some cheap potato starch with (lie Hour. 
You cannot sec the difference with your 
unaided eve; nor can you feel, taste, 
smell, or otherwise learn that there is a 
difference. Hut your micioscopc will tell 
you the (ruth at once. 

Sprinkle a little of (he (lour on a glass 
slide and moisten it with a drop of the 
iodine water previously mentioned. Drop 
a cover glass over the specimen. Your 
microsco|K* will reveal numerous blue par- 
ticles. considerably smaller than the grains 
of |*otato starch, and more or less cir- 
cular in shape. These arc wheat starch 
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grains. Perhaps you can see the liilum and 
layers of one or more of the prams 

Ili-rc in flic Hour is a blue grain lint is 
much larger than the others. It looks fa- 
miliar, and von identify it as a grain of 
potato starch. You find miters. The miller, 
apparently, has licen .healing you. Hut 
before you complain to the grocer, insjicet 
samples from several other portions of the 
sack of Hour, so that you will get a rep- 
resentative picture. Then make sure that 
you can distinguish the various kinds of 
starch grains, by mixing potato scrapings 
ami wheat Hour together, and examining 
the mass under your mi« roscojtc. 

Because starch is one of the commonest 
materials used for adulterating granular 
foods, you must make yourself familiar 
with the other common forms before you 
can with certainty analyze foods. I.egumi- 
iiotis plants, smli as Im-.ius and |ieas, con- 
lain a starch llial is diflerenl from other 
forms. The grains, usually elliptical in 
shape, have a slit -like liilum instead of 
the circular form found in wheat and po- 
tato starch. You probably wii! not In- 
able lo see the rings or layers. 

Cornstarch, and that made from rice, 
arc very much alike, but differ from oilier 
slan lies. Their grains are small and are 
irregular, with sharp corners ami edges, 
and there is no visible layer structure. 

• S rains of rice starch can be tlisiingiii-licil 
from corns! a rcli by their smaller size, anil 
their tendency lo clump together. Still 
another form of slanh is that occurring 
in tapiora. The grains, about the size of 
those of cornstarch, resemble, for the 
most pail, hard Imiled eggs from width 
n portion "I I lie aninll end has been ml. 
That is, lln-y are nearly spherical in sbaije, 
but have n flat place which projects i III- 
- Ip l In- microM «*!*•• ret cals n -l" 1 01 

low at the miter of the grain 

Sin relics are not the only foodstuffs you 
ran analyze with your micrnscnpe. Perhaps 
you have a sample of butter that you 
know III lie about Smc ir some t>l it on 
wan n slide, and drop a cover glass over it. 
The niinoscnpc c|iii« kly reveals whether 
Hie butler is salty or sweet. If it is salty, 
the cubes of sodium chloride (table salt I 
will show distinctly, like crystal blocks. 

Pure butler is made up, for the most part. 

of small particles of fat and globules of 
water, evenly distributed. Pullers which 
are composed partly of margerinr or other 
fats and oils usually do not sbo.v such 
even distribution. The water globules gen- 
erally arc larger than those of fat. 

Look at ground coffee under a low 
power, and you will be able to determine 
roughly whether or not it is pure. Among 
the materials used as an adulterant for 
genuine coffee are chicory, bran, burnt 
sugar and particles of the coffee plant. 
Small particles of coffee bean, under a 
high magnificat ion, are seen to be made 

up of thick-walled cells containing tiny 
droplets of an oily li<|iiid. 'flic other sub- 
stances used to cheapen coffee do not con- 
tain such cells. Chicory for example, has 
cells with walls that look fragile 
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Sugar sometimes is adulterated with 
starch, and even white sand has l»crn 
used, although rarely. You will liave no 
trouble delecting starch by the iodine 
method. 

Microscopic examination is an import - 
ant means of controlling the purity of milk 
ami cream handled by dairies. Usually llu* 
microsco|)C is used to detect the presence 
of undesirable bacteria, and to indicate 
excessive numliers of white blood cor- 
puscles wliirli are |>mduccd by cows hav- 
ing abnormal or diseased udders. For such 
discoveries magnifications beyond (Ik* 
range of the 

average amateur microscope usually arc used, 
amt I lie preparation nl lest Sin ears is an in- 
volved pence**. However. Ilic dairy owner 
or farmer who wants to control the quality 
of milk and deter t trouble at its source, 
might profit liy a study of I lie subject. 

there are scores of other foods that you 
ran <n limit |n I lie relentless eye of ymir 
mil ro'iojic. Itread, Inis of nir.it, irrrals. lea, 
and many more will provide omul loss i In ills 
as their wonders air revealed. In ndditiuii, 
they will lie revealing to you their secrets 
of purity or ini|Nirity, and the oilier quali- 
ties that rnahle you lo judge llieir worth. 

' I 'III. genet at method nf preparing foods 
I lor mi<riK«opir rsaminaliuu i* lo reduce 
i Inin to small |sirliilrs and perhaps mix 
them with water to lortn a pa<te. thus tapi 
o<a slarih is prepared hy plating a few 
rlinirs of water on a trail rlo/etl grains nf 
tapioca and crushing thrill <u**t Iwt severe 
Iv) willi the bark of a spoon. If tire starilr 
i< bring treated with iodine, tin- iodized 
water ran l>r iimiI lo moislen lire coarse 
ln|tiora grains. I)n not ii'c t<m >t rong iodine, 
or I he grains w ill lie Ion densely cnhiterl. 

ttnr ol lire m»*t valuable use* o| tlie 
micr«Hco|»e around the home h lire rxamina- 
lion of fabric*. It reveals at a glanrc whether 
vniir shirt is word, cotton, linen, silk, or 
rayon. Prior* it can do this, however, you 
inn*t make yourself familiar with the ap 
l>cararKC of these substances when magnified 
IftO or nmrr diameters. 

Wool cloth is made I mm lire hair of some 
animal, usually the sheep. A hair lias a defi- 
nite structure arid each animal produres a 
characteristic type. If you are familiar with 
lire n|»pratance nf many hairs, you ran 
identify the animal from which each come*. 
That is tlie method open iimxI in criminal 
ins rstigat inns. 

Put your suit or shirt Is not a criminal. 
*n yon are concerned chiefly with the cjUCS- 
I ion ol whether it i* made ol anirna' hairs 
or vegetable or animal fibers. Obtain a piece 
of wool -material you know- K genuine wool 
anil nothing else— and separate a few ol the 
fine strand* from one nt the individual 
threads. Place these under vour lenses. An 
nndyrd hair is preferable lor study. The 
bait, when sharply focused and profterly 
light ed, looks like a shingled rod. If you 
slice it in two, al an oblique angle so that 
it is virtually split lengthwise, you may l*c 
aide to see the inner structure. There is a 
rmftal c«*re or medullary layer of rounded 
nils. Around this core or axis is the cortex, 
made of flattened, elongated cells. Outside 
arc the overlapping. shinglrlike |>latcs or cells. 
It is the interlocking of these sharp -edged, 
1‘rojcrtinq |dates that makes (he wool fillers 
adhere together In produce a cloth of great 
*» length and wearing cpiahty. Once yon have 
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made yourself familiar with wool, you can 
nof fail lo identify it wherever you find it. 

C OTTON, likely lo lie found with wool in 
cloth that is not all wool, looks like? a 
mass nl twister! ribbons under the micro- 
scope. Kadi cotton strand is composed of 
cellulose Coveted with a thin skin. Along the 
center ol the strand is a canal If yon can 
<hift a cotton strand ahmit until the end is 
veil in cross section, you will find (hat the 
Inrm is like a crescent moon or an ellipse. 
Twisting of the cotton fibers is perhaps tbs 
most outstanding feature by which they ran 
lie identified at a glance. 

The* other important fabric material orig- 
inating f i mu a plant i« flax from which linen 
is made. A flax strand at one time was a 
hast fiber in the plant, that is, a filter that grow 

on the inner side of tin- bark. The flax fiber, 
like that of cotton, has a canal along its cen- 
ter. hut the cells making up (lie filter can be 
seen 

The two silks, real silk and rayon, are as 
unlike each other as day and night, when 
seen nmlrr the mieroMopp. Artificial silk is 
made by sqoiiting cellulose in solution 
through fine nozzles to form long, even 
strands that me combined into threads. A 
I spiral ravon fiber looks like a jointless roil. 
Its surface generally is marked willi parallel 
lines. |H-iha|is put there by the edges nf the 
die through which it was passed. Rayon li 
ben ue larger m tf*c, in some cases, than 
genuine silk or other fabric materials. 

ni.RIIAPS you will Ik- surprised to di»- 
I cover that real silk strands have a dis- 
tinct slrm litre. The silkworm, in spinning 
(lie glistening thread Irom which its .moon 
HIM formed, U*cd two sets of glands. The 
two spinnerets of one set each produced a sin- 
gle, fine at rand ol rflk. A-< these strand* 

emerged, they weir hrmighl together and 
cemented by a substance from tlie second 
set of glands. Perhaps the silkworm long ago 
learned the srcrcl at the stranded cable and 
ds greater strength when compared willi a 
-.did rod of equal size. Anyway, a si rand ol 
genuine ilk looks like a rod or cord with 
a central ranal or pailition running through 
it. The surface of a silk strand may not lie 
perfrrlly regular, hut marked by occasional 
ragged projection*. 

Alter you have made yourself familiar with 
the important textile raw materials, and 
have analyzed all tlie cloth ill sight, you ran 
have a lot ol fun examining papers and de- 
termining their origin. First of all. make 
yourself familiar with wood and straw- li- 
ber*. Paper is composed chiefly of wood, 
straw, linen, and cotton fillers. Newspapers 
are made of wood; fine writing |Kipor of 
linrti or cloth. 

To prepato paper for examination, tear it 
into small pieces and boil it ill a weak so- 
lution of lye (caustic soda) until you have 
a pulp. This process fires the filters from 
the filling ami sizing malciials. Wash the pulp 
well in clear water, and willi the microscope 
examine a poll ion of if either in the wet or 
dry stale. 

You will see, on some of flic filters token 
from the pa|icr. row* of round or oval pits 
or pme*. You may he able to make out di$ 
lim tly the individual cells, and observe that 
some arc long and others short. The fibers, 
for the most part, formerly were libro-vas* 
cular bundles in living trees, and the pit* or 
I -*res you see on them were involved in 
water circulation through the tree. 
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' I "'MIC habit of examining everyday objects 
* is "no dial may prove of rml value lo 
you. By del eel i lie a fraud perhaps In- di*. 
roveiiiiK that a cull for whirli you paid an 
all- wool price really is half codon you niav 
save more lhan Hie cost, of your microscope. 

You can have a lot of’ fun idrntif* ing 
various kind* of furs, although you prola- 
l»iy "ill run inln difTnully in obtaining 
nullienlic slundard specimens. The fam- 
ily fid. junior's pet rabbit, and the local 
/on are possible sources of i omparison <|m-. i- 
mens. Anolher imporlanl ami inlcrc*liiig field 
is I he examination of furniture wood*. I'*u 
ally you will have no trouble in removim* 
a small sample from some olxrurr part of 
a’ chair, la Ide, or rahinef. The niicrnsrii|>e 
is Ihe easiest and sometime* the only way 
of positively identify ini: a wood. (I*. S. M, 
Dec. \U, p. 41.) 

By employing 

dark field illuiuinaliou. you can sec tliinc* 
through your nii'crosco|>e that otherwise 
would lie invisible or indistinct. To appreciate 
• he advantage of the dark -field method, wloie 
Ihe object itself seems to lie rmitling light 
against a Idack background, turn lor a mo 
incut lo aslrouoim . I In* stars nrr ill the 
licit veil* in flic tin t imi* t lie sitrnc ns ;if iiit*ht. 
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but you cannot see limn I iccause their tccblc 
light i< blotted out by the brilliant sky. At 
night the sky is I Jack, the pu|>ils of your eye* 
are dilated to admit more light, and the stars 
and the moon arc clearly visible. 

''pi) VIEW object* against a dark field, ar- 
I range the illumination so that no rays 
of light can pass into the mkro*ro|«e objec- 
tive directly from the <oune of illumination. 
One way to accomplish this is to jdace the 
illuminator above llir level of ihe mirro- 
scn|«r stage, so that it* ra>* strike the ob- 
ject from one si.le. Another way is to place 
it below the Slapr. In it to •Hie shir s« that 
ihe ray* pass obliquely through tlie object 
slide hut do not strike the lens. 

You can u*e tl*o suhslage mirror to pro- 
ilure satkfactorv rlaik field died* (Him by 
simply lilting tlie minor until the light beam 
barely graze* tire object and misses the k-n< 
entirely. goo«l result* on l>r obtained. Swing- 
ing the mirror to run* side, so that Ihe Ireani 
i* still mote oblique in relation In the slide, 
K necessary in other rn«r*. particularly when 
login r powers of magu'.f-ration are nserl and 
the objective lens is . I.Kcr lo tire slide. 

Many object* whirli arc not inrlirtilailv 
attractive hv transmillerl light ( bright -lichl 
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illumination) Income things of great beauty 
when seen against a dark field. They stand 
out with startling brilliancy because of the 
greater contrast with the background. Dark- 
field illuiuinaliou, for instance, will enable 
you lo sec the rilia or tiny hairs covering 
ihe surlacc of animals fiom stagnant water. 

In using the dark-field method, remember 
(hat the objects being inspected must be 
scattered over the slide so that light can 
rear h thorn from Ihe sides. Use a low- mag- 
nifiralion at first, until you gel the illumina- 
tion propel lv adjusted. Dark field work, 
it id tor that matter Ihe brielit-fickl variety 
M well, is best done in a darkened room. 
Him stray light will not fall on Hie stage, 
■ml your eye pupil* will be at their maximum 
openings, if the room r annul be darkened 
easily, a light shield made from cardboard 
and placed around the inisi roscope or stage, 
will help. Arrangement of surli a shield is 
illustrated. 

Suit title «>bjni$ Inf ikuk-ficM ^tudy :i( 
low or moderate |mwri*. intitule the salt 
grains in butter, rotileis in pond or aqimiiim 
water, grains of tapioca starch and other 
starches, part* of insects, and a million and 
(Mir other things. 


Home made Detective Microscope 


(m y/on/ ./ o/nuon 


MATCH KS IJUUJiTsS AN I) I* I N(JKR I’ K IN IS 



e a “taial bailer* 
from a suspecred 
Images ate joined. 
■«. lo match grooves 


|— \KACINC a bullel to l In- rifle or 
pistol liai tel Hint filed il. and 
positively identifying n "mtlidcr 
JL iron,** i* now a » online procedure 
in every well-equipped police laboratory 
in the world. ICvrry rentier of tied et live 
stories knows dial cun identification is 
ntiomplislied by comparing I lie 
grooves on test bullets. fired 
Imm so '•per led fuenims. with 
the grooves mi I lie "falal Imllet." 

Ilol llie apparatus needed for 
bullel roinpaiison is supposed to 
Im’ beyond Hie means of tlie 
amateur who would like lo try 
I he m Inal laboratory mil bods 
loi himself. 

High i nsl is, of r oui sc, unavoid- 
able in l lie highly-finished and 
absolutely accurate "comparison 
micros* opes" supplied lo police 
la I mini niics. Kilt Ihe optical 
piiiuiples id Ihe eompaiison 
micros* o|>c are very simple in- 
deed. Willi material costing lit He 
more than a dollar, you can build 
an instrument Ihal will give you 
the (In ill of identifying Imllels 
successfully. Also, your home- 
made apparatus will enable you 
to match up fingerprints, samples of hand- 
writing. anil typewriting, and any other 
objects that require careful side-by-side 
comparison. 

Holme «v begin Ihe actual construction 
of our homemade microscope, however, 
let us go over the general design of Hie 
mediate comparison instruments used 
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L0W*P0Wik?ai 

.'.pQJECTtVB.:*- 

BOARD'S* 


I he siin|>lcsi materials, available anywhere. 
All tliat is needed arc a few pieces of ply- 
wood. some unc-inch ami ipiarler-incli 
ilowel roils, several thumb scl screws, a 
couple of one-iiH h wing-nut kills. some 
two-inch package-scaling ia|»c, and a few 
bits of onlinaiy minor glass. 

I'he liase ami su|*poiling pillar for the 
apparatus are maile from a piece of the 
Hyvrood with a section of ono inch dowel 
roil set into a hole ami glued in place. 
Tour tliuruh tacks, forced into the under 
surface of the liase, form tlu* feet of the 
a|>pjialus. 

Along the kick of the pillar, a piece of 
(Niarler-inclt dowel rod should Ik* glued, to 


by full-fledged deter lives. The profession- 
al comparison microscope, used primarily 
for mulching builds, is a double-barreled 
instrument, each lube of which carries an 
"objective" lens at ils lower end. Ear it of 
these lenses is placed directly above the 
side of one of t lie* two specimens to I”* 
compared. The usual practire in mount- 
ing bullets for lomparison is to attach 
them with beeswax or modeling clay to the 
fares of little disks which can In* slowly 
revolved by I lie fingers, while the eye 
watches through the microscope eyepiece 
for mat riling grooves. 

A suitable arrangement of mirrors bend* 
i lie rays coining from each objective, and 
combines the two bullet images in such a 
way that they Imm a single held split in 
two by a narrow line. The gmoves on the 
Iwo bullets arc thus made lo meet, end to 
end. 

When bullets fired fiom tlu* same gun 
sue examined, and one is slowly revolved. 
I In* groove’s on tin 1 hall fields evenluallv 
match and can he traced continuously 
across the two image’s. Hut if the iHtllel* 
sue tint from tin* same weapon, no si oh 
matching position rim be found for them. 

Since the fust essentials of nnv micro 


matching of I her finger- 
prints they carry, or for 
comparison of samples of 
typewriting or handwrit- 
ing. 

The sliding mcmliers, 
thumb nuts, and axles of 
the I nrllirl lioldeis an* pro- 


adjust the bullets, liugc 


lowel rod, anil Inis of 


i|uired for I he objectives of youi d 
lield instrunii’iit Ilian two of the 01 
"Ilncn-counter” folding pocket mag 
of the type shown in one of the il 
lions. They aie obtainable from ai 
tic al store for about fifty renk rail 
single additional lens needed i*> nbtr 
I mill the Ini cent store- for si dime 
simple hand inagnifu-r about an ini 
a half in cliametei, and of about lot 


urn upon the I 


I Clio redactor It" 
i«i« lh«l entile cl 
"in two objccrivi 


Vou ran ilelermine the focal 
looking Hi rough the lens al 
and noting the distance from ill 
which il shows I he laigesl clear i 
The const met ion of youi c 
inic loscope is shown dearly by 
graphs and wm king diawings 


file model shown was constructed of 


SHCtL 

nOCPtn 


For examining finger- 
prims. typing- it'i't 
li.imlw) icing, a |>I.M- 
lot in cat tying |ht%*e« 
inch focus lcn*C* is 
substituted for the* 
liiglt -power objective 
board ilia I is used in 
of bullets 


Auxiliary stages arc provided lor coni par Hi 
Huger print i. specimens of handwriting An 
typewriting, and other objects side by sid 


The pictu 


i Ison 


staRes rest 






THE SURVIVOR Vol. 6 

| X l , 'NAMINl.\'(; lypruiitinc. the minute 
' ill lln riucs m the s;,,,,,. letter of the alpla- 
Im-I . sis written hv huh I lines of different makes. 

easy •" detect if I lie samples of typing 
are placed upon the circular stages aiul com 
paixl in the double field eyepiece. 

Peculiarities of individual mne hints— such 
as broken letters, tipped letters, and letters 
above or below the line -can lie easily studied 
ui»h I hr oim|Kirisnn inicro 5 co|)c. 

v "» : « ls " <■!•» out from handwritten 
‘■Iters common words like “and." "the," ami 
■or." mid study their cliarar I eristics side by 
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1 hi* an in(orc*!inj: tiring to fly wlicn- 
rv « r rnnv>m Him arc jMiMUhctl in I hr 
neU 5 |«|ri« (luring n ki/lnijiinc case. 

I u o lx>M»yt$ 4 <; can Invt a M of fun klen- 
iityim "unknown*" An unknown is a 
<:ii!i| 4 r of typewriting or Irtrwl writing the 
authorship of trhicli is unknown to the <lr- 
Icilivr. To I race a make* believe ransom 
iii*1r lo I hr our of several Su*|icc!cfl t v pe- 
lt rHro on which il was written is a thrilling 
ran*\ as well as lmh^I practice in actual, 
practical ilet relive work. 

VVlim your cocnf«irison microscope is Intilt, 
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V"t will undoubtedly think of ways to use il 
in additional detective problems which I 
have not mentioned It offers a field which 
has hitherto been C*o*ed to (be amateur. 

If you have a lathe, and sufficient patience 
and skill, you ran build a much Mlcr-liiiished 
instrument than I have shown in the plioto- 
” re pi is Tlie object lias been to explain the 
1'iinciplcs involved. Tlie precise form of the 
const ruction is not important as long as 
these are observed. 


Crime-Detection Stunts 
with Your Microscope 

POPULAR SCIENCE MONTHLY AUGUST, 19.17 


Willi your own magic lensot, 
you can duplicalo many of 
the tests that aro employed 
to solvo baffling mysteries 

By 

MORION C. WALLING 



led for starch 


Mieioieopeand 
illuminator fit- 
ted with polar- 
iling disks for 
examining sub- 
stances by po- 
loriied light. 
Right, starch 
grains identi- 
fied by crosses 
under this kind 
of illumination 


T ill-; body of Sting Mercer whs 
found sprawled on tlm Moor of Ids 
bakery, near a machine used for 
mixing bread dough. Mis clothing 
had been lorn and pulled out. of place. 
Indicating a struggle. Sam Holton, a 
former boss of the bakery machine 
shop, was suspected of the crime. Me 
and Mercer had had a violent quarrel 
I wo days before, when Mercer fired him. 


there lind been n struggle, they Immedi- 
ately reasoned lluil I lie hiller mud have 
picked up wane llmir on Ids clothing. 
Flour contains much starch, so the 
logical thing to look for was a collec- 
tion of starch grains. They found them 
when they had Bolton at headquarters, 
on the legs of a pair of pants lie hail 
left in his room. The department mi- 
rroscopist had examined the dust from 
tlie pnnts in polarized light, and had 
seen the characteristic pattern of light 
produced liy each grain: lie also I tail 
applied the Iodine test which produces 
a blue color in starch- To answer the 
objection that Holton might have picked 
up the starch grains while he was em- 
ployed in the bakery, the micmswipist 


landlady testified that she had seen him 
enter his room on tlie evening preced- 
ing tlie crime, and that lie hadn't left 
until the police came to lake him to 
headquarters for questioning. Yet Bol- 
ton was confronted with such damning 
evidence that he finally confessed, and 
explained how lie had slipped out the 
window, climbed down a rain spout to 
get to the bakery, and then climbed 
back in again alter lie had killed 
Mercer. 

The things that convicted Bolton 
were a few innocent-looking grains of 
wheat starch and a micnwcupe. When 
the police found the body, and saw that 


found similar starch grains oil the sur- 
face of the spout the killer had used 
for a stairway. 

This relatively simple case illustrates 
one of the numerous ways in which tlie 
microscope can he used in solving 
crimes and in unraveling other mys- 
teries. The amateur ml- 
croscopist may never he 
called upon to help "crack" 
a murder case with his 
magic lenses, but that need 
not stop him from having 
a lot of fun in becoming 
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acquainted with some of 
the methods employed by 
present-day sleuths. Al- 
ready you have seen how the 
amateur can make an inex- 
pensive comparison microscope 
and use it for studying bullet 
markings, tiring-pin impres- 
sions, typed characters, and 
other tilings that might he in- 
volved in criminal investiga- 
tion (P.S.M., April "$7. p. UR). While an 
ordinary microscope is unsuitable for 
such work as this, ils owner still can 
delve extensively into microscopic 
sleuthing. 

Among the easy investigations that 
ho can pursue with Ills instrument are 
the identification of blond by examina- 
tion of cells, inspection of blood crys- 
tals, study of vegetable tissues and 
libers such as might be involved in the 
analysis of stomach contents, ident I li- 
en! Ion of hairs, examination of Indus- 
trial dusts and metal chips, ami study 
of paper and textile libers. 

The standi episode n I ready described 
is an example of how an Industrial dust 
might be Involved In the solving of a 
mystery. When a crime Is committed 
where such dust exists, and particles of 
I ho same dust are found on the bodies 
or possessions of persons who could not 
have picked It up unless they bad been 
at the scene of the crime, the evidence 
Is extremely strong. The microscope 
plays Its pari by magnifying the dust 
particles so that they can he Identified 
by their form or by their reaction to 
various tents. Starch, a common dust, 
turns blue when treated with a weak so- 
lut ion of tincture of Iodine. Kven a hair 
dozen grains under the microscope arc 
more than enough to make the Iodine 
tost positive. 11*11 r l her checking can be 
clone by examining the starch grains by 
polnrlzed light, under which each will 
appear marked l*v a characteristic cross. 

A yegg drilling a hole In a safe can- 
not help collecting some of the minute 
particles of steel on 
his clothing. Police 
can go over a sus- 
pect’s clothing with 
an electromagnet 
and gather frag- 
ments for comparison with other 
steel chips found at the scene of 
the crime. Although the com- 
parison microscope Is useful for 
tills, much can be done with an 
ordinary instrument. 

If a murderer sharpens a knife 
or nx on a grinding wheel, it may 
bo possible to link little globules or 
chips of 

steel found in his clothing with the stool 
in the death instrument. When yon 
grind steel on an abrasive wheel, two 
kinds of particles are formed. In addi- 
tion to numerous ragged, irregular chips 
torn out 'd the metal by the sharp abra- 
sive grains, there are tiny globules 



A prolmionol 
eomporiton mi- 
croscope in uio. 
The photograph 
obo»e shoot how 
it compares a 
typewritten char- 
acter with tho 
same letter os 
mod* on o Inoon 
machine, by join- 
ing parts of both 
in a split image 


At tho upper left or* 
cross sections ot hu- 
man hairs. At upper 
right, a blond human 
hair, highly magnj. 
lied. Right, mounting 
a hair in o special 
medium for testing 
be s|>nrks produced by 
These globules, for n 
me chn met eristic shnpes 
*, which Uio microscope 


By studying known specimens until lie 
has become so thoroughly familiar with 
their appearance that he will recognize 
them the next time he sees them, the 
inicroscopist can learn to identify vari- 
ous other kinds of dusts. Or. he keeps 
a collection of s|>eciiiiens on hand, which 
can be used for comparison puiposes. 
This, incidentally, is the secret of most 
criminal-investigation work carried on 
with the aid of the microscope, and ac- 
counts for the fact that the Bureau of 
Investigation of the U. S. Department 
of Justice, maintains extensive collec- 
tions of textile fibers, hairs, bullets, car- 
tridges. typewritten characters, and the 
like. 


sheep wool has coarse surface markings, 
like a tile. Hog bristles taken from a 
shaving brush, oil I he oilier bond, re- 
veal no outer separate bark like that 
found In human hair. 

Then* are an amazing number of 
things that Hie experienced eye can find 
in a tiali by examining It through the 
microscope. It can classify that hair ac- 
cording to its color, surface markings, 
the race of Hie person from which It 
came, scales adhering to it, the way in 
which it was removed from the body, 
and the part of body from which it came. 

When a microscope shows that a hair 
found under a murder victim's Anger 
nails looks exactly like one from a SUS- 


I’ 15 relatively easy .’or the microscop- 
ist to distinguish a human hair from 


2604 


THE SURVIVOR Vol. 6 


THE SURVIVOR Vol. 6 





animals. such as chickens, are oval in 
?*lia | w and contain prominent nuclei. 
Human blood can l>e distinguished from 
other nuimmnl form* by measuring llio 
diameters «»f I hr red cells wllh n inlorom- 
Her attachment. Hiimnn corpuscles 
(icd) range in diameter from about 
1/3.100 !o 1/3.500 of an Inch, while those 


peel's bend, (here is almost no chance 
I bat. the instrument is ivmnp. 

Your examination of vegetable tissues 
and fibers looking at the coil-spring 
walls of ducts and tubes in leaves and 


Humnn blood corputclot (lofl) compoied with 
lltoio of o cobra. The absence of nuclei in the 
corpuscles identifies tho blood of o mammal 

stems, examining the silica skeletons of 
plnnl parls, and observing the cellular 
arrangement «»f leaves is a type "f 
microscope work biphly useful in eriml- 
nnl Investigation. For example, it may 
be Important to establish what n murder 
victim ale during tho meal preceding 
his death. By annlyxlng tin* contents of 
the stomach tint! Intestines, a skilled 
mlcroscoplst enn tell with ama/.lng ex- 
actness Just what was in that last meal. 
Ho does this by studying the micro- 
simple slruelure of particles of food 
either undigested, digested, or at some 
stage between found In tho hotly. 


Y OU will find It Interesting to examine, 
with a microscope, some of the bits of 
solid material from vegetable soup or 
some other fond preparation. Among 
tin* vegetable* you can Identify many fn- 
inlllar features such as the structure 
of cell walls. Beef and oilier meats show 
characteristic muscle liners, in 
I no, say, a fragment of conked 
leaf, tense II apart in a drop 
on a slide, and then add a cover 

li’vomltiof Imi r»f hionv Irindg a\f .. ... .. 


A specimen of food under 
Iho microscope. Mole Iho 
SpringliVo duel walls, typ- 
ical of certain vegetable 
liisuej. Al I hr right, a 
bit of food is being pulled 
opart preparatory to exam- 
ining it for characteristic 
fibers and other features 


Steel particles from a grinding 
wheel, picked up as obove. may 
give valuable clews. The glob- 
ules seen magnified at the left 
were formed by the cooling of 
glowing sports of molten metal 


allowing you to lost a "silk” cloth 
you suspect of lining part cotton. 

In most cases, the directions on 
the package will recommend that 
the dyes be used bulling hot, but 
this may be disastrous delicate 
specimens such as tlilu sections of 
plant stem. However, dissolving the 
dyes in water will make solutions 
that arc effective for ninny staining 
operations. Leave the specimen In 
the dye mixture until ll has ab- 
sorbed n deep color, and then rinse 
in water before drying ami mount* 
lug hi balsam. Many of the dyes also 
can lie dissolved In alcohol or dloxan. 


- celery, lettuce, spinach and so on • 
will demonstrate tin* ways In which they 
differ In appearance under the micro- 
scope. 

Blood plays an liu|>ortnnt par! in 
many crimes and mysteries. The nii- 
eroscoplst can. hy the simplest examina- 
tions. readily distinguish between blood 
mid such materials ns red paint, which 
might look like blood. Tlie blood con- 
tains characteristic corpuscles, or colls. 

To determine whether the blood is hu- 
man or from some animal such as a 


O RDINARY household textile 
dyes, available at drug and de- 
partment stores, often ran Ik* used 
effectively as stains for inlcroscoiM* 
specimens. Determining the ways in 
which you can use them will provide 
an interesting and inexpensive re- 
search problem. Bright blues, reds, 
and greens generally give the best 
results; try mixing them together in 
different ways to product) various 
kinds of stnins. One Interesting 
project is to concoct n dye that will 
color cotton libers hut not silk, thus 
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of other mammal blood likely to be con- 
fused with human blood In criminal 
work are generally smaller. 
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The ident ilicn<ion ««f textile tissues is 
another important jol* for the criminol- 
ogist's microscope. It is :i relatively 
easy matter to make such identifications 
quickly ami positively, once you have he- 
roine familiar with I lie various til>eis 
such as different kinds of wool, cotton, 
linen, silk, and hemp. Kxntninntion of 
the surface of a Illier is not always sutli- 
clent. and cross sections may have to 
be made. 
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croscope Detectives 


B UT blood corpuscles cannot always he 
depended upon to furnish identify- 
ing details. Sometimes they have been 
destroyed by various agencies, so that 
they cannot he examined with a micro- 
scope. Then the little trick of preparing 
hirmoglobin and. hremln crystals be- 
comes valuable. There are pronounced 
differences between the crystals pre- 
pared from human blood and those de- 
rived from the blood of other animals, 
so by making slides of the specimen be- 
ing tested as well ns of blood that is 
known to be human, it is easy to tell 
whether or not they are the same. The 
crystals can also be used to distinguish 
blood from other stains, such as ink. 

You can make Inemin crystals with- 
out much difficulty. Place a iiltlc of 
the blood or fluid supposed In contain 
blood on n slide, add a small amount of 
common salt and a drop of glacial ace- 
tic acid, and heat to boiling over a flame. 
When I he slide Is cool and dry. ndd bal- 
sam and a cover glass In the usual 
mimner. 

A Hllll more positive blood lest Is a 
chemical procedure thal narrows hu- 
man blood down In one of four type 
groups, making It possible to establish 
tine pnientuge and solve other qiies 
Ilona. Till* foal la linrdly within the 
scope of the amateur mlcroscoplst. 


IF YOU examine the fihmus structure 
I of several different pieces of writing 
paper which may look alike In the linked 
eve. you will discover that they differ 
considerably. By soaking pieces of pa- 
per In water, perhaps treating them in 
a solution of potassium or sodium hy- 
droxide (lyo>, you can secure individual 
fibers for examination. The identifica- 
tion of paper may i " an important Item 
in a criminal case involving forgery. 
The comparison mior..seo|»e Is usi-d fre- 
quently for matching paper samples. 

Tlte rnicioscoplst who possesses a 
camera attachment for liis Instillment 
can make com pa i Ison studies of almost 
anything typewritten characters, hand- 
writing. bullet markings, cartridge 
markings. pa|s-r samples, steel particles, 
and so on simply by making two pho- 
tomicrographs, one of the known speci- 
men and one of the unknown, and com- 
paring prints or negatives by placing 
them side by side or one over the other. 
Of course, the magiillleal ion must lie 


Solve Murder Mysteries with /lid of Clues too Small to See 


POPULAR SCIRNCK MONTHLY DECEMBER. 1931 


US I -rlrivrn fiiin \v«is 
inn I lie l»ig elms in front of I lie country 
house in the New Jersey hills on the night 
David Winter was nninlerctl Thai fa. I. 
by a curious chain of circumstances. Ir«l 
In the single, astonishing, microscopic *!is- 
< overy (hal sent his slayer to I he elect tic 
chair. 

In the house at the time of the crime 
were a Iwenty-year-oM nephew, the house 
keeper, ami a chauffeur who had been in 
the employ of the wealthy widower for 
many years. All declared they had rdinal 
early, leaving I In* old man going over his 
accounts l*y the fire. They had heard no 
unusual sounds during the night. Yrl. the 
next morning, the housekeeper found llte 
body of her employer slumped in his 
iTclotme-rovered armchair, his skull 
crushed by a blow from a bloodstained 
hammer that had been dropped U*side 
him. 

Taking charge of the case, a scientific 
detective examined the hammer handle. 
At a point where the first finger of a grip- 
ping right hand would come, he discovered 
a smear of dried blood. He studied it 


through a magnifying glass. There were 
no fingerprints. The munlcrcr had worn 
gloves. 

He demanded to see all gloves in the 
house. The chauffeur explained that his 
I lad hern ruined the day before by acid 
•pilling from She auto Imllcry. (.ending 
the way to I Ik- garage, he pointed out a 
pile of rags where lie had thrown them. 
The detective rummaged in the pile, found 
the right glove, carried it |o the light. 
His eyes narrowed. The entire lip of the 
first finger was calm away with achl! 

Apparently I silked by this clever ruse, 
he raced to bis Inlioratory with the glove 
ami the hammer. There with 
a powerful coni|>ounil micro- 
sco|»e, he set to work. In 
three minutes, lie had dis- 
covered an extraordinary 
thing, and in less than an 
hour, he held in his hands 
two drilling films, photomi- 
crographs which solved tlic 
mystery of the murder and 
brought the killer to justice. 

One film showed a magni- 
fied picture of a liny ellipti- 
cal spot where the wood 


»i<lin*inl Watxck 
of Vienna, one of 
the expect micro- 
scope crime <lctec- 
tivos of Europe 


exactly the same in both pictures. This 
method is slower and more expensive 
Ilian the procedure when a Comparison 
microscope is available, bul it is posi- 
tive. and has the advantage that the re- 
sults can l>c preserved indefinitely. 


A KUItTUNATK angle to much erime- 
deteefion work with the microscope 
is that it is done al low or medium mag- 
nifications. Kxamination of fingerprints, 
forged signatures, and the like can be 
done with a hand lens magnifying seven 
and a half diameters or thereabouts. 
The lowest jw>wers of your microscope 
will suffice for much of the examination 
of vegetable tissues, metal fragments, 
and si forth. Higher powers are useful 
for studying starch grains, blood cells, 
ci y si a Is. and various hairs and fibers. 

You can have a lot of fun by joining 
other inicioscoplsts in tracing down 
"clews" <>r various kinds with your iu- 
st rumen Is. You can slage a "crime,” 
sprinkle some dust such as cornstarch 
mound, and let your friends Identify 
the dust. Or make as perfect a copy ns 
you can of a signature, and then lot 
someone determine which Is the original 
willing and which the forgery. (The 
forged signature will show wavy lines, 
i H i a dugs, mid oilier flaws when magni- 
fied a few diameters.) Ily mieh stunts, 
you can have a lot of fun, learn n lot 
about microscope technique, and get u 
taste of modern criminal investigation. 
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lintii! lay bore on Ihc hammer handle. The 
cutler on the lathe had missed ! his spot 
due to a depression in the stock from whir h 
the handle was turned. The other film 
showed a similar ellipse packed with wavy 
lines, the magnified picture of an impres- 
sion slainjied into (he palm of the glove 
when Ihc slayer gripped his murderous 
weapon. The chance fact that it had 
rained and his gloves were damp made Ihc 
impression, when seen under the micro- 
trope, abnormally dear. Placed on ‘up of 
rncii other, the pictures matched like two 


When the Sherlock Holmes of today 
wipes the lens of liis microscope, he is 
nibbing (he Aladdin's l-imp of crimi- 
nology. In almost every realm of crime 
detection, it plays its part. It scrutinizes 
dust and hair and filieis. It reveals spur- 
ious gems aiul counterfeit coins It makes 
the scientific study of handwriting, typing, 
and printing possilde. Fingerprinting 
dcjwmls iipnn it. And the amazing story 
of forensic laallislics, tl»e study of markings 
left on fired bullets, could never hare lieen 
written without its aid. 

To help the work of the microscope 


it was tins mngna- 
scojie" that figured prom- 
inently in a strange bit 
of scientific crime detec- 
tion a couple of years 
ago. On a lonely raid 
near Tacoma, Wash., a 
nine-year-old child was 
found brutally murdered. 
The slayer had hidden 
in a Mind which he 
const meted of branches 
cut front trees with 
his |>ockct knife. Police 
rounded up suspects. 


For night investigations, a 
teem is marketing a combined 
ml inagnifving glass anil a New 


'T'AK INC. their pocket - 
* knives. May carried 
them to his lahoialory. 

One after the other, he 
clamped them in an 
elaborate mechanical arm 
which sliced the blades 
through hr* nc lies at the 
exact angle at which one 
of the limbs used in the 
blind had been cut. The 
results, enlarged 5,000 

limes by the “magnascopc,” showed that 
one knife left identical marks on the wood 
In addition, the giant lens of the labora- 
tory re waled that the tiny tip of u In 


police unless he made restitution, i tan- 
ning his crime so there would br no noise, 
he had crept tip behind his victim, while 
the storm howled outside, and had killed 
him with a single blow. Ity using acid 
to eat away the one stain on the finger 
of tin* glove, he thought he had destroyed 
all visible evidence of his guilt, lie had. 
Cut invisible evidence, revealed bv the 


ringed with small electric Ifulhs 
Powerful folding inicrosco|M.'< 
are available for field work ; 
i omparison instruments, will 
double lenses showing 1 w« 


nrlusinn to hi> 


in more than a 


instances u 


May’s laboratory 
Scaitlc, Wash . and t 


through Iclltalc 


canyons in the dric 


cli wide; of desperate gunmen 
igli the mule testimony of a i 


1 >r . Mnchthcrger. of the Chicago Crime Dctee- 
• Ion t.aboratory, who Itaa helped solve many 
crinica by studying clues loo small to be seen 


i’. Ia bU .-Uboutory he 
T - peered at the * glove. 
ifcdXfc. ham'me pvT - h a ndle 
( hrdugH •> ; compound ’ mi- 


«S^VIth one bidw 'ot a 
r)k heavy hammer- 
murderer struck down hi*! 
victim, dropped the wea* 
pon oh the iloot and fled 


O-vA microiCotkf-**leUth; 
9 ‘- finding the g to**.* wop-, 
dated . about that acid- 
eaten finger, and took the 
glove with him aa.evldence 


• - TlctuteV ihow«d how’ 
'.T. glove -.'fiber 'Jud / lm- 
re’naed - Itself oniliahdlc, 
tlngiiij truth (lord auaptet 


Z *\ Ilia gtove finger was \\ 
sf.'bloodatalned. SO • he . 
stuck ;-it in acid, thus de- ; 
Stroying the clue and (elt ; 
himself sale from detection ? 


ctbscbpe 'And lpOod a duo 
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S May. lamoui in the HoitliwrH an a acicntiftr 
solver of myatoiou* crime*, deviled a maRnaicopc that 
cnlarce* an object $.000 time*, tevcalini tiny «1ne» 
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needle, fount! on ihc clothes of the owner 
of (lie knife, exactly matched the remain- 
ing part of the needle found at the scene 
of the murder! A quick conviction fol- 
lowed. 

liven more spectacular was another feat 
of this famous microscope-using crimi- 
nologist — his brilliant work, a few years 
ago, in connection with the ‘'Mystery of 
the Thirteen Matches.” 

A little after one o'clock in the morning. 

I he wile of an Idaho mine official sat up 
in bed frozen with fear She had l>een 
awakened by the Stealthy creaking of a 
door. It was pilch dark. Her husband 
bad hot'll tailed away and she was alone 
in llu* house. She heard the intruder feel 
his way across an outer room and fumble 
in a cabinet where $600 had been hit Men 
for deposit the following day. Then at 
l he lop ol her voice slit* sc reamed. 

' I 'IIK frightened burglar, llu* money in 
■ one hand, blundered toward the win- 
dow, mistaking ii for the dooi I hen he 
struck a nintth, got Ids hearings, and 
rushed into the night before ncighliois 
could arrive. The woman hail not seen 
his face. The county sheriff, unable to liml 
a single due, gave up lilt* case as im.ipihle 
of solution. Then I.uke S. May was called 
in. Mis first question was: 

"Where did he strike the match?" 

"There, by the window,” he was told. 

livery tiling bail been left as it hail U*en 
on the night of the burglary. Ifesitlt* I lie 
window, two chairs were tilted against Ihc 
wall. And on the lloor beside them was 
not only one match, but thirteen! 

On the evening before the robbery, thi- 
mine oflit ial ami a friend had sat smoking 
by the window for hours, tossing used 
matches on the lloor. May carefully 
gathered up the thirteen little sticks in 
his hand, lank was with him Twelve 
were grooved in the shafts The thirteenth 
was round and crimped at the end 

“This is tin* one I want,” he said, and 
turned to a powerful portable mitrosco|ic 
Under it, he studied Ihc liny slick. A 

minute stain of grease, a speck of coal 
dust, a glint of metal, a tiling composed 
of iron and brass used in brazing, a part it It* 
of sonic strange liber unlike any in May’s 
extensive collection, told their story. Ten 
clues he found on Ihc single match. Call- 
ing nl the engine rooms of the seven mint's 
in Ihc vicinity, the detective 
learned a cylinder head had 
blown out at one on Ihc day 
before the robbery. 

"Where’s (lie man who did 
the filing on that brazing 
job?” 

A WORKMAN Was brought 
‘ * in and from under his 
linger nails May scraped bits 
of coal tlust and specks of 
iron-brass filings. He then 
stripped off the man’s work 
clothes and revealed a second 
suit, of unusual make and 


texture. In the pockets he 

fouml matches, round ones 

crimped at the ends. Hits of 

lil>cr taken from I Ik* lining of 

the pockets proved identical 

with the mysterious thread 

particle discovered on the 

thirteenth match. Before they 

reached the sheriff's office, the 

raptured thief confessed bis guilt. Out of 

the 700 mm in that Idaho mining town, 

May had picked tin* guilty one with a 

single match as his only clue! 

Because bits of tlust ami metal arc mi 
often vital to the solution of a battling 
crime, special attention h 1 icing given 
to their study in the scientific crime lal>or- 
ntorics of Europe and America. The 
fan ous French microscojiist. l)r. Scvcrin 
I card, has just announced remarkable 
success in identifying the work a person 
is engaged in by studying the dust in his 
watch. 

Granules of carbon, for instance, are 
always fount! in ihc watches of garage 
mechanics and coal workers, particles of 
metal in those of machinists, and grains 


of clay in those of masons. In the time- 
pieces of barbers are tiny fragments of 
hair and in those of violinists sjiecks of 
rosin. 

In Germany, scientific sleuths of Berlin 
have made similar studies, analyzing the 
occupational dusts found in clothing. For 
months, one French detective analyzed the 
dust particles he discovered in the eye- 
brows of criminals, and another studied 
specimens found in the wax of the cars. 
Part of the laboratory equipment of the 
ex|»crt scientific detective is a collection 
of dusts for comparison purposes. 

I^OR justice often hangs on the testimony 
* of these eloquent particles. In one 
microsco|>c room where I spent hours 
watching these scientific crystal gazers at 
work, 1 saw layers of dust on a criminal’s 
shoe analyzed to trace his movements. 
Particles of i lay. specks of oily dust, shreds 
of decayed leaves, tiny bits of gravel with 
a diatom adhering to them, chaff and 
hayseed, gave a record that enabled the 
trained expert to reconstruct the path the 
wearer had taken. lie was sure he had 
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not lull" ago, a demonstrator l»r a rnmpanv 
making bullet -proof vests sued his wile for 
divorce. Unfortunately, be failed to wear 
one of t lie vest? lie demonstrated in court. 
While be was testifying on the stand, bis 
wife leaped to her feet, whipped a revolver 
from her purse and fired two shots. One 
went wild. The other ripped through the 
upper part of her husband’s left lung. After 
a week in the hospital, it was thought In* was 
on his way to recovery when he took 
pneumonia and died. 

Had the shooting caused the pneumonia? 
That was the problem for the court. To 
find out, experts scraped I lie Inside of the 
wound, made mieroscu|>ic te<t' and found 
that fibers from the outer clothing of the 
victim had been carried into his chest, thus 
introducing the germs. The woman was held 
on a charge of murder. 

Again, the versatile microscope plays a 
part in crime. solving by examining liber* 
and threads when fabrics have been rut or 
torn. Seen under a high powered lens, a 
cut that looks |»crfectly straight to the lukrd 
eye appears a* a jagged line. When the two 
halves are placed together, the thousand and 
one projections and indentations dovetail. 

Ilv this test, a murderer who wrapped hi* 
victim’s body in a strip of ranvas was run 
to earth. In another ease. the revolver of 
a gunman was traced through a strip «>( tape 
wound around the handle. One end of the 
strip, under the niicro‘COiH , l matched the 
end of a roll from which it had been torn 
in Hie house of the suspect. 

Paper fiber* also often form a prize exhibit 

in the ml I- * nl the t rime l ' 1 ’" 

ratorlcs. For instant e. w hen a paper i* created 
tin- fiber* are stretched at the point of Un- 
fold, and an rxpeil. by examining a document 
;it this place, i m Instantly tell if writing ha* 

been n tided after the pa|»rr was folded. 
Usually, the ink run* slightly where the filin' 
are pulled apart. Sometime*, on hanl-sur- 
faccd papers, there Is n mki 

I lie ink lino at the bottom of the Crease 
where the pen ha* jumped over the "tlHch.” 

While visiting one eastern handwriting 


7” HEN you have the 
world of ordinary 
things lie hi nil and, 
with tin* aitl of your 
mil itiSt’opc. go on an exciting journey into 
(he Land of I he Invisible, you find your 
trip enlivened by color. The green chloro- 
phyll of plant tissues, I he reel corpuscles 
« if blond, anti the colored crystals are a 
few examples of natural coloring. 

The most ini|H»rlnnl tiling about color 
in microscopy, however, is I lie fact that 
you can use it lo help you see tilings that 
otherwise would be indistinct or invisible. 
If you make photomicrographs, you can- 
not* escape for long the use of color. 

'Ihe process of employing color lo im- 
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laboratory. I was recently shown a “|>rr- 
fect forgery.” A forty-year-old note, held 
against an cMntc. had been raised from 
$10,000 to $100,000. The shajie. sire, and 
formation of the forged figures and letters 
would have fooled the most expert eye. Th- 
ink that had Inrn used was identical with the 
crieiral. Vet, when I | leered into ihe round 
len* of the expert'* mieroscojie, I saw an 
instant proof of fraud. The pa|ier fillers had 
l>een sw riling and shrinking with forty years 
of alternate dampness and drvne*s. As a 
result, the ink of the original writing con- 
tained tiny crack*, lallipulian canyon* that 
split o|«en the black ridge* forming tin* letters 
ami figure*. But in the newer, added, writing, 
there was n»t a single crack! 

In a score of oilier ways. microsco5>e 
enlargements reveal forrciirs. They expose 
retouched spot* on fake signatures. They 

reveal slips marie in reproducing legal seals, 

In printing counterfeit bills and in making 

spurious coins. 

Frequently, I was told, ace sleuths, in 
solving a crimr, never go near Ihe S|>ot 
marked ”X." They Labor in ihrir labora- 
tories, painstakingly examining evidence sub- 
mitted by trained assistants. In this manner, 
the late Dr. Albert Schneider, head of the 
notrd Berkeley, Calif., crime detection labo- 
ratory, revealed the secret of a fiendish mur- 
der plot. 

On a fall morning, shortly after nine 
o'clock, a number of |>mplr saw two men, 
a well-known chemist and a newly-hired 
assistant, enter the small laboratory where 
the scientist was conducting ex|ierimcnts with 
volatile liquids. Two hours later, nrighlior* 
rushed into Ihr streets at the sound of an 
explosion. Livid sheet* of chrmical-frd 
flamr* streamed from the window* of the 
building. The fire had practically destroyed 
the strurturr before help arrived. Hacking 
their way Into the smouldering ruins, firemen 
recovered a single charted body. Through 
vestiges of clothing Inund under it. and a 
ring on live right hand, it was identified as 
that of the chemist. Hi* assistant had dis- 


prove the |H*rfomiame of your lenses is 
mi simple liiat you will encounter nodifii- 
cully whatever in am dying il. You sim- 
ply j|,<,Tt a |>icre of mimed glass or 
other colored. transparent material into a 
In-am of arlilni.il light focused lo ilbnui- 
mle the object you ace examining. Sniiie- 
limes you can use I wo or three colors at 
ome. The colored class is called a screen 
or filler. 

■|l»erc are several reasons why a micro- 
MiqMSl uses fillers. For one thing. the 
lenses of many micro$co|>es perform I'd - 
ler in light of one color. Another reason 
is that, hv using light of certain colors 
for illuminating S|iccimcns lint liave lieen 
I rented with a dye. maximum contrast or 


appeared. 

f IFF insurance Companic*, a short time 
Iwfnrc. had written large policies on the 
life of the scientist. They asked Dr. Schneider 
to make an investigation. From the back 
of the victim's head, where it had been 
partially protected by a soaked blanket, 'an 
assistant brought him lliree unburned frag- 
ments of hair. Another assistant obtained 
from the home of the chemist a hairbrush he 
had used. Combing* from it were compared 
under a microscope with the fragments taken 
from the body. "I hr results became instan- 
taneous headline new*. 

The chemist's hair. Dr. Schneider found, 
was fine, round and straight. The fragments 
taken from the head of thr dead man were 
greater in diameter and oval in shape, indi- 
cating the victim’s hair was curly. To the 
trained eve of the detective, this evidence 
proved conclusively the dead man could not 
have been the chemist. 

Ihe pa|»cts announcing this sensational 
discovery were hardly on the streets lieforc 
a flash from Portland, Ore., sent the presses 
racing again. In a downtown hotel, there, a 
stranger had committed suicide. He had been 
identified a* the missing chemist. His written 
confession revealed the whole fiendish scheme, 
hatched to defraud the insurance companies. 

f\ T HIS laboratory, ihe plotter had mur- 
1 tiered his assistant, hired because he was 
his double in size and weight. Then lie had 
placed bis clothes and ring on the body of 
bis victim. After pouring ether and carbon- 
disulphide around the body, he had escaped 
unnoticed, leaving a time mechanism to 
ignite the volatile chemical*. 

With a host of such dramatic exposures 
to its credit, the microscope has proved 
itself the standby of the scientific sleuth. Its 
world of invisible due* is solving an ever- 
increasing number of In filing crimes. In 
the hands of the painstaking, scientific crime- 
fielder* of the laboratory, il has Income a 
major weapon in the offensive against crooks. 


A Simple Avlvlit ion 
Increases Kfficirncy 
of Your M iemscope 
Whirii You Simly I lie 
Tools anil Activity 
of a M aster Weaver 
• 


•Iff nil can he brought out as desired. A 
third benefit lies in the farl dial blue nr 
green filters make long observations less 

tiring on the eyes, A four Hi reason is 
dial, in making photomicrographs, fill rrs 
ran Ih- manipulated lo control results, 
l or instance, n section of yellow- whale- 
bone | holographed by blue liglil would 
If rendered willi great contrast, while red 
light would bring out (he detail of I Itc 
structure. 

If microscope makers bad but one col- 
or of light lo contend with, their lives 
would be far easier. As it is. they must 
create lenses that are to be used in white 
light; and white light, as you know, is a 


T 


Hr 

Morion (!. Wai 


colored Light 
Aids Your Microscope 
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spiders as m:ilori;il for study and enter 
laininenl. n*ii.=i«l«-r two things about limn 
l ii't, the spider lines not deserve the bad 
» < * I • 1 1 1 :i f ion that most persons :ire inclined to 
give il. I 'eiliaps you think of a spider ns 
something horrihle, as a creature that will 
.inmp out and bite you with poixonnu" 
fangs al 1 1 n* lii<( opportunity. 'tin- liulli i< 
Ihal the spider doubtless is far mote nfiaid 
o| miii than you :ir<- of it; nod that oiilv 
;i few spiders possess a poison that k in- 
jii i intis to man. A spider merely semi* hor 

• ihle her a Use you do not know him lielirr. 

kjl < ’(>\|>, spiders have one hit; purpose in 
life to rapture and devour Hies, ahum 
with other assorted insects. II yon keep 
this iu mind, you can understand much of 
the woik that the spider does, as well :rs 
appreciate some of hi* anatomy. Il k to 
rapture (lies that a spider ereil* a weh that 
is n real enginceiliiE irininph It fa t>* kill 
(lies that the spider ejects a |N>ison through 
two faults that I hr Ion powers id your mi- 
cro rone will reveal. It k fo ice flies Ihal 
the spider has. on lop of it* head, a set of 
blight eves. Il is to cnalde the s|»i*|er In 
hind a fly hopelessly in the twinkling o( an 
e> e, l lull il has a womlerful silk- making 
plaid. 

So it's the old slo»v of the spider and the 
lly Ihal >ou are come to invest igate. lint 
what a di He rent story it becomes under your 
lenses I 

llefote you start |iecritnr at spkler*. in- 

• | *e< t n lew welt*. If you can 11 iv I one of 
tiio-e silk creations of an orh. weaving spider, 
that linnit in > our garden, you have material 
for an interesting hour at your mirroscn|tc 
Touch. catettilly, our id the silk strand* 
Hint run out front the renter of the writ 
to a point of supiiotl N'olhing happens, ex 
cepl that the spider crouching at the erntrr 
may become excited. Now touch one "f the 
strands that run a truss the radial loir thread*. 
It "lit k s lo your linger. 

I'usli two common pins into a piece til 
eork ot soil wood, ahoul an inch apart, a n* I 
carefully pick up stone of the weh threads, 
*o Ihal the silk is stretched between the up 
right pins. Try to get both the radiating and 
rro-« threads. Take this lo your iiiicrosco|ie t 
itittl focus il on one of the truss thread* 
Al a liiuidrrd dinmrlns. \«*u will notke 
Ihal the thread is imt smooth a* von ha*l 
believed, but seems lo be like a string of 
heads. Slep up the magnification to .UXI or 
more diumrlers, nnif yon will «er that the 
silken si rami really is covered with liny 
beads. often arranged with large and small 

allernaliitg. On the heavier radiating 

threads of I hr weh, you find no lieatls. 

Y otl have disroxrred one of the wrrlx 
«>l the spider well I lie drop it I 
on the cross threads ate iomp<isrd of a 
•■lit kv snlrslititre scr retell by the spider. Their 
purpose is to hold any fl\ that happen* to 
iihmder again"! the weh. The spider, then, is 
1 lie real inventor of fl\ paper. 

Now that you have had a glimpse of the 
mo army workmanship of the web huiMiiu*. 
spiiler, you are ready to carry your inves- 
tigations closer to Ihal master spinner. Hut 
you neeil not, as yet, rapture a live spider, 
i.nok carefully about the wcl our td 

lar or garden, and you will find, in some 
of them, what appear at litsl giant e to lie 
•lead spiders. These are not d«ad spiders, but 
are the cast off skins of perfectly live anti 
active individuals. 

't hese skins make excellent material for 
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Slutly because, in casting them off. the spider 
Irt go with them 

many of the intimate details ot its external 
make-up. The skins, for instance, show every 
detail of the feet with their interesting claws, 
the ’•chelicerae’’ with their poison-ejecting 
fangs or claws, the remains of tire silk spin- 
nerets, and even the hairs that cover the 
Irmly ami leg* 'lltc «pidrr has, in shedding 
its skin, provided you with a better micro- 
scope ‘|»eiinien that you COUM |we|iare. 

In handling this slir*l >kin, you will have 
to exercise care l>ecai:*e it is very light awl 
fragile. A breath will blow it away, awl 
careless handling with tweezers will crush 
the parts. If yon want to preserve portions 
of the specimen, von can mount them in 
h.iknm. in built-up shellac cells. Hr careful 
lo eliminate all air bubbles from the hollow 
parts. 

A SIMDKR has <ix paits of a|«|iendagrs or 
projections extending from its body, lie- 
ginning at the head awl wotking backwards, 
von fiwl first a pair of rhelkerae. jawlike in 
ap|>en ranee and in many *|ieeirx made up 
of two |>arts. There i< a stout -looking, hair- 
covrred base or mawliblo with a curved, 
claw-ike fang at its end. This claw can be 
folded down against the base like the blade 
of a knife. 

When a fly blunder* into t|»e web or is 
otherwise caught, the spider sinks it* fangs 
into the victim's body. perhaps also wrapping 
it in a silken straight- jacket. Poison from 
glawl* situated inside the fore part of the 
spider's body is forrrd out through tiny 
ducts in the fangs, killing or stunning tire 
fly. There air a few spiders whose poison i« 
harmful to humans: but the chances are 
that if yon avoid the lllarlc Widow, you 
never will suffer a s|>i«lcr's bite that is pois- 
onous enough to cause worry. 

Alter the spider has poisoned its victim to 
insensibility or death, il proceeds to enjoy 
a feast Hut it does not chew the fly and 
swallow it. Instead, it brings into use the 
second pair of a|>pcndagrs, called by scien- 
tists the "pedipalpi." Their bases serve as 
jaws for pressing the fowl to extract the 
juices, much as you crush a lemon in a 
squee/rr. The juices arr taken in through a 
mouth which is connected to the sucking 
stomach After the feast, the spider discards 
the crushed skeleton ot the lly. You will find 
these remains in almost every weh. 

So far. you have disposed of two pairs of 
nppewlagc*. The four remaining pairs are 
the legs which, by their number, distinguish 
the spkler family from that of the six -legged 
insects. ’Ilie first pair of spider lrr.s appar- 
ently serves much Hie same |mii]mzsc as the 
antennae or feelers of insects. 

Examine one of the legs uwler your mi- 
ctosenj*e. Yin will fiwl seven joints, with two 
nr three flaws at the enrl of the la*l seg- 
ment. When there are three claw*, two ate 
arranged to form a |*air. awl the third is 
smaller awl plated below (he others. The 
large rlaws usually are equipped with teeth 
like a comb, and often the small one is 
toothed. Web-spinning spiders often have a 
number of accessory daw* which ate modi- 
fied hairs that help them ding to the web. 

M ANY *i>eeir< have, on the tips of their 
legs, grou|*s of hairs that enable them 
to ding to smooth surfaces, probably because 
of a sticky lluid that is .secreted. In addition 
to all this equipment, the spider's leg usually 
is covered with simple hairs. Some nature 
students believe that the presence of so many 
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hairs on the legs of web-spinning spiders 
prex-ents them from falling, the web strands 
catching beneath the projecting hairs if the 
spider's foot slips. 

Your investiga- 
tion* of the silk-manufacturing pari of a 
spkk-r's anatomy will begin with 1 lux spinner- 
ets found at I lie rear of (lie abdomen, on the 
undiTMilc. You can see vestige* of these on 
the skin that (lie spider shell, but you can gel 
a much dearer picture by using a recently 
killed "pei i me n. Simply capture a well-spin- 
ning spiiler awl drop il into a bottle of alcohol 
for a few minutes. 

The s |*’ liner els, usually six iu number, are 
arranged in three pairs. In general, they 
are covered with hair. They have bund reds 
<d tiny lubes through which I lie silk making 
lluid emerges from the silk glands. 

I'eiliap* you wonder why there arc so 
many silk tubes, and why an apparently 
single strand of web material really is the 
fu-ion of hundreds of tiny threads The nn- 
wri ■ Speed I When a spider discover* a 
lly in it* well, il rushes out and quickly 
wra|K the victim in silken strands. The silk 
lluid. emerging through so many openings, 
haulms instantly upon exposure lo air. 
Were there but one or at most a few o|ien- 
ings. the nunparatively large strands of silk 
would require uiArc lime to harden, anil the 
spiiler could not spin il* weh rapidly enough 
to lo* of mm h help iu building an insert 
tr ip or in binding its captives. 

Now that you have been introduced to 
Hi" mister workman don't you feel a little 
more kindly towards il ? Spider web* may 
l«- a nuisance in your pallor, hut those in 
fields and garden* and wherever else they 
do not interfere with your activities are a 
real heuefil because they kill Hies. 

Il is partly iu this way Hint your micro 
cojh ' ''0 it* keep: it make* you acquainted 
with the little creature* with which you are 
ton id to live, awl help* you distinguish your 
friend* from those Ihal would harm you. 
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Color Fillers ami Stains, Readily Made a! Home, 
I noble the A mat cur To Obtain Greater Detail and 


onlrast ll’heu Tie win a Many Types of Specimens 



rented with a ilvr l<i make 


stand nut more piomi- 
tlcc iiiii lei ol « t*lls usu- 
l« make llirin easy lo see. 
a Mtiish-piicplc dye, is a 
car slain. ICven when a dye 
Is ol 1 Im* prqiaralion. il fte- 
s (o l»» ini; mil Ihr detail liy 
■r pml ions more ilec|>ly Ilian 


Stains are employed in combinations 
"hen il is desired lo create l he greatest 
possible rlifletemr in appearance between 
par Is. For example, when animal (issue is 
si aim'd with luemaloxylin lo make I be cell 
nuclei more piominenl. nil additional stain- 
ing with cosin, another dye l hat should be 
in every microscope laboratory, will make 
the cell bodies more distinct by coloring 
I hem red or pink. 

Thus I he mirroscopisl, with his dyes, 
alters various malerials and makes I liciil 
more suitable for microscopic examination. 
The net essarv slains are not cosily; in 
fad, some of them can be found in I he 
home medicine cabinet, A few of the more 
common staining materials are: 

Tim fine of iodine. Weaken I he usual 
slam laid solution with five pm Is of alcohol 
or water. Try il on the thin membrane 
peeled from a piece of onion, and 
note dial il slains the cell nuclei 
brown. Now try il on a j>iecc of 
IMitato. The blue color indicates 
starch grains. 

At errurot hromc. Il can be used 
for animal I issues and many oilier 
objects, producing a red color. 

Hirmatoxyliii. This dvc usually is 
employed in a solution lira! contains 
several oilier ingredients and re- 
quites considerable time to "lipen." 
II is best, (here fore, to purchase it 
from a dealer in mil roscope supplies, 
or a local thug store that stocks it. 
Thin sections of animal and plant 
(issues are slained in a few minutes 
in li.rmaloxylin soldi ion. 

Kotin. 1 1 can lie dissolved in 
cither alcohol or water, For an al- 
coholic slain, use about one gram of 
(lie dye lo 300 cubic ccnlimeleis of 
ninely-fivc-peicenl alcohol. Perhaps 
the liesl all-around staining solution 
for the amateur is made by dissolv- 
ing one pail by weight of dry eosill 
In 200 parls of water. F.osin ads 
very rapidly— in thirty seconds or 
less with thin tissues. 

Methylene blue. This dye is used 
in an alkaline solution, ami can be 
pure based ready-mixed under I he 
name of I-ocfllei's methylene blue 
solution. To mix I he slain yourself, 
make a saturated solution of the dry 
methylene blue in alcohol. Mix 
(hilly cubic centimeters of this with 
I CX.) cubic centimeters of distilled 
water lo which have been added (wo 
drops of tcn-percenl potassium hy- 
droxide solution. Methylene blue is 
useful for coloring a great variety of 


things he sees Ihioiiidi his ma 
lenses have great beauty Itccausc 
I heir effect on the color scnsil 
mechanism of I he eye. Hut as 
from the puiely spectacular effe 


under file iiiii loscope. a kiio 
of stains and lighl fillers ami 
sensitive plmlographii mnteii 
allies the microscopist to sen 
he otherwise would overlook. 


o; mam e o 


and to make better 
ords of his discovci 
The microscope o 
M<l will) color usur 


color is inherent in the ol > j 
very often a gieal improve 
be made by adding c olor wl 
exisled before, 
lions of dyes. 1 
mil roscopisls* s 
Dyes may In 
ami verv Iransi 


apply a lew drop* 
ind then tins? ll»r 
method (upper \ is 
; in a iar of stain 


used lo stain thin 
1 rent spec imens to 
easilv sem. Some 


make them more 
mnlrrials. such a 
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objects. It is a good bacteria slain. To 
' olor bacteria in milk or buttermilk, smear 
a drop of the material on a dean slide arid 
let it dry. Let :i drop of alcohol fall on it. and 
touch a lighted match to the alcohol This 
fixes the bacteiia— kills them and preserves 
their form. Now drop some Lo. tiler's 

solution on fin! smear, let it act for a few 
seconds, and rinse in water. If the stain 
appears loo deep, yon can wash some of 
it out with alcohol. Milk contains bacteiia 
large enough to hr seen dearly at 400 or 
500 diameters magnificat ion, with a micro* 
Scope Inn ing good lenses. 

These are but a few of the many stains 
the microscopist can use. Some of tlie 
staining methods emjdoycd for bringing 
out certain details of animal tissues and 
the like are time-consuming and involved. 
If you aie interested in them, consult a 
standard text book on mil roscopy. Very 
often, amateur staining requirements ran 
be met with the simplest of coloring nia* 
teiials. The various dyes sold for coloring 
clothing aie worth Irving. Kvon water 


mg l Ik* carefully-mounted schnozzle end of 
a honeylire. This insect's anterior equip- 
ment appears yellowish in color when in- 
spected under white light. Now |da«c a 
sheet of Nue glass or gelaiin In-tween the 
i ii ic rose of k* mirror ami tin- light source, 
and von fmd that the thick mamtilJes or 


OBJECT 
Violet 
l*iu pic 
Rlne 
Giccn 
Yellow 
Blown 
Red 


FILTER 

Yellow 

Green 

Red 

Red 

nine 

Blue 

Green or blue 


CONOCNSlUO 
, ItNS 


y ritrcn 


with which he illumin 
daylight contains all I 
rainbow merged to pr« 
Whenever you remove ■ 
ors, von leave ollieis III 


ARI’KM IMAGK The lower plialamieiagraph of diatoms watt wade 
a mifioMope equipped with nchiomntic lenses. The upper view watt 
»pe« lnen« by ualitg preen light produced by filters 

Whal happens is this: Tlu* blue filler 
nbstitbs most ol I he yellow light I hat 
otherwise would have reached I he • slide. 
The bre nmuth pails absorb the blue light 
and. since there is no yellow light for them 
to transmit, apjicai black to the eye. 

Now, if you had used a red. yellow, or 
mange filter instead of a blue one, the 

I hit ker parts of the specimen would be- 
tome more transparent, and the delicate 
baits and otlu-r liner details would fade 
out a bit. 

By selecting filters of a color that will 
absmh the natural color of I lie object, you 
can make il appear darker to the eye. 
This frequently is useful when faintly 
stained pivpaiations aie living viewed. 
Various colors in the object require, of 
course, filters of different colors, when it 
is dcsin-il to increase conlrasl. 

Ity selecting the p toper filter, you can 
emphasize crrlain details of a specimen 
containing several colors. Thus, when ex- 
amining a section of tissue having cells 
with blue nuclei and red bodies, you can 
make the nucleus of each cell appear 
darker and the rest of the tissue lighter 
by using a red filler. 

Fillers light -blue in color are used by 
many inicroscopists for transforming in- 
candescent electric light into light that is 
very close lo daylight in quality. This 
makes il. possible to judge colors of the 


I if oiuiiicitl ly 
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specimens more correctly, and also tends 
(«• lessen eye fatigue. ('.lass llosks or llnt- 
wnllcd Irollles containing solutions of cop 
per sulphate or oilier coloring materials 
that give a blue tint In the water have 
been used widely. However, the more 
convenient glass or gelatin sheet filter is 
replacing the clumsy hot lie in many lair 
oratories. Some niicroscnpists prefer, lor 
long study at the microscope, a light green 
filter to lessen eye fatigue. 

Another important function of color 
filters is to improve tin* quality of micro- 
scope lenses. When an optician makes i 
lens, lie eliminates, as lar as possible, in 
licrent defects <>r aberrations. Two of 
lliese. chromatic 



TWI> It'lilr rrlf'e v(l>^**l fnilt{nper| rtf| n pirn* •*( 
tilinf tin# Iinlici n loot l»r ciiiiIiir out reif"!* 
uteri filler ilink* mnl cctilci in-cd'. *hown 


and spherical aberration, are famed by the 
action of different wave length' (different 
colors) of light passing through the lens. 

The best lenses, which aie cor r re ter I for sev- 
eral cohos, arc priced so high as to he out of 
reach of the average amateur. While the hotter 
makes of low-priced instruments have lenses 
that, for the money, are excellent, many of the 
chea|H'i ones seem incapable of forming nnv 
color at all. Much of the trouble mines from 
the fart that the lens s\ si cm tilings each rnlor 
of light to focus on a different plane, the com- 
bined result being a blurred visual image 

Fortunately, even the poorest lens usually 
can he improved by screening out some of tire 
colors, and examining the object by the wave 
lengths of light that can be brought t<> a focus 
at one point. This is easily accomplished l»v 
use of color filters, alt hough, with stained or 
otherwise colored specimens, the me of a filter 
lor improving the lens performance may de- 
stroy the advantages of color in the specimen. 

I’erhap* the best rotor to me for making 
cheap lenses behave like costlier ones is green 
or greenish yellow. Sometimes a blur- green 
color will prove best. T lie best method is to 
try various colors until the most satisfactory 
one is found. The main idea is to me a filler 
that confines the light Iream to a narrow hand 
of the visible spectrum. Sometimes a combi- 
nation of two filters will do the trick, such as 
the W ratten G and II fillers, which transmit 
a (Hire green. Unless the filter i-- very light in 
color, it is advisable to use more light, t«» over- 
come the loss of intensity resulting from ab- 
sorption of some of the colors. 

70R observing very fine details, the m<* of a 
’ blue-green filter is desirable became this in- 
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crcaMT* I hr rewriting of (Ik* mkrosco]»e. 

Since resolving louver fkfttndt on (lie wave 
lent I h of the licit! used. Iteiitc greater with 
jlnulrr wave lengths, the climmntion of ll»e 
long-vravc rcfl licht i« drsirahle. 

Anything that is tnin*|Kirent nn<l culoirfl can 
Itr tried as a filter, 'the best way of judging 
its sttcff^s K simply to see how url I it works. 
If ytiu live in a city where there is a theater - 
*ii|>|ty house, you may l>c able to MMain lit - 
lie sample filter lnwfcs. These contain many 
small sheets of transparent petal in of various 
colors. Vou can u«e lliese sheets ns test fillers. 
altlvHijjh they may le a little small for some 
|Hir|Ki6C$. l-irprr sltrels ran hr |*ircliasrd for 
a few cents each, (hie such |«orr will make 
rnmn!h filters for a dozen mkntfeopWs with 
enmn*h left over for a set of color differentia- 
tion fillets, which will Ike flcvriM. 

Vot! ran |tmrlia<e colored plass in duel 
form anti rut to whatever si/e you want for 
use as filler ma- 
terial. T lie M fivc-and-tni*' may yield useful filters 
in llie form of colored crthilotd or cellulose film. 

If you wanl something scientifically correct 
— something concerning which accurate infor- 
mation is available as to wave length of the 
light transmitted ami al*orl»cd you can get 
one i»r more Wi.it ten filters. Tliese arc obtain- 
able in the form of gelatin sheet* emting a few 
rents per sr|uaie iikIi, or as gelatin cemented 
l>rf ween optically flat *la« Hales. Glasa- 
niotmted fillers are marie in sizes that will slip 
il»lo |Ik* filter ring mounted hr low the eon- 
iltaHcr* of liiglt-grarle micr<»KOfi(s. Tlic filter 
Itrsf .ifl.i|>tid for any given pirpnc ran he de- 
termined by consulting the manufacturers 
chart*. 

If you emH M > Colored grlitin for microscoj>e 
filters, it will lie necessary to mount I lie sheet* 
Ivhvrrn glass, t.i preserve fliem. Hie geiatin 
sold lor tr<e over thratrkal and store-window 
fight * h fairly durnMe, I*n all that l lit writer 
has seen is a Ifcelrd |iv water The Wrallen fil- 
ters in sheet form arc damaged by touching 
with tlie fingers 



A5Sf**/*L{£> 
COH0£ H }£ ft 


Diagram showing How flash-light lens held in 
framf of wire maVes a mlfro«<<'|'f snhstage 
condenser. Color filler fits in lower wire ring 

The mkroscnpist who attempts to make 
successful photomicrocrmplis will find it im- 
possilde to olttatn good rrsultr without a set 
of filets. Among those !ie probably will use 
inirst are the Wrntteo A. It, C. E, F. Cl, ami 
If. or llieir ec|iiivalents. The effects of these fil- 
lers ran he determined most easily. Iietorc 
making llie n|wwrf, by looking at the spefi- 
men while lire filler H in phcc between mi- 
croscope and light source. Many inslrnnrcnts 
not rf|ttip|»cd with I lenses corrected for photog- 
raphy perform lxr^t with green light as pro- 
rimed by using llie G and JI filters in combi- 
nation, or with tlie green. II filter alone. Or- 
thorliromatic plates or films can lie used for 
making photomicrographs by green, yellow* 
Mur. and other light that contains no red. 
When red rats are involved, panchromatic 
negative materials are necessary; an<l tl>csc can 
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In- used also for all other colors. 

If you have a microscope equipped with a 
Mibslaite condenser anil a filler fine, you can 
e\|M-iiinent with differential-color illumination 
— and feast your eyes on sonic of the most 
beautiful sights to be found in the field of mi- 
ll.- copy. || your microscope is not equipped 
with a subMngr condenser, you can rip up one, 
um»E a plane-convex or hullscyc flash-light 
lens in the manner shown in the illustrations. 

"llie substage condenser directs a cone- 
shaped beam *>f licht upward towards the 
slkle, bringing ii in a focus in the plane of llie 
object Now, if you nr range I limits so that the 
center of the (warn is of one color and the 
outer pmtion of another; and if the condens- 
er is focused properly, a striking effect is 
seen, llie object ap|iears colored, against a 
background of mother color. T’hc mlor of the 
center of the l.ram determines the background 
color, and of the outer ring, the color of the 
object. 

To make a set of color disks and rings sim- 
ilar to those em- 
ployed in the Khcinlierg system of differential- 
color illumination, you need only cut colored 
rings and mount them on suitable supports as 
described. 01 cement them between very thin 
sheets of glass or other transparent material; 
and colored di Us «*r cenlral sln|w, and mount 
them in llie same way. The hole in the ring is 
the same diameter as the central slop. For n 
standard Aim in . in mi< rosro|>e, make the ring 
thirty three millimeters outside diameter, with 
a sixteen-millimeter hole; and the colored cen- 
lral disk sixteen millimeters, For homemade, 
luill>e> e condenser systems, different dimen- 
sions niav be nr«o"ary, these being found by 
1 1 la I Usually a smaller center disk is necessary. 

Suitable colors f>»r the lings imlmle red, 
Mur. vcllow. orange, and green For the ren- 
tral disks, red, bine, green, purple, and black. 

' I 'III SI! disk' and lings me Inserted into the 

I iuii roM-o|K< filler ring in pairs, to give va- 
rious combi nations of colors. Tims, with a led 

no : ami a the nlrjec t will n|i|tear i"l 

against a blue iNickRrouiuf, Remove (lie disk 
but leave llie led ring iu place, and you will 
M-e a red ohjc-ii again ! a while background. 

I user l the black di'k, and the object will be 
led against a black field. If you close down 
llie iris diaphragm below the condenser, the 
object is seen in a color determined by the 
outer disk, 

In viewing diatoms, radiolarians, insec I eggs, 
planl |Millcn, and a host of other objects, this 

l cm increase* the beauty and liclirs tiring 
out detail. In laboratories, differential illumi- 
on l ion is used exlcnsivrly in I lie examination 
of uncoloted uoven materials. The woof can 
be rendered in one color and the warp in an- 
other. 

i i accomplish this, a sector stop is used. 
This consists of a two-color ling stop with 
the colors arranged alternately in quarter 
(ninely-«legree) segments 1 11 making an ob- 
servation, llie disk is rotated until one rolor 
brings out the detail in one direction and the 
other emphasizes that in the transverse direc- 
tion. Ilv using a ring stop half (ISO degrees) 
red and half blue, one side of the object will 
l*e illuminated with the red and the other 
with the blue light. 

In rutting the disks and rings from colored 
gelatin, it is advisable to m-e a method that 
will produce clean, even edges. Careful work 
with fine shears will do llie trick. One micro- 
si ope enthusiast uses a set of leather punches, 
which he obtained from a hardware dealer. 
The'e punches me essentially ring-shaped hol- 
low chisels which arc Struck with a hammer. 
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One of them oils tin- outer circumference of 
tlu- titiR, and the other punches out the center 
and at the same time forms a center did. A 
piece "f dense composition building board 01 a 
sheet of zinc can lie used as a surface on which 
to cut. 

II' YOU have a lathe, you can make a tool 
1 that will cut both rinse and disk with one 
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Nim*. On the ctwl of .i piece of shafting of suit- 
able flinmeier. turn I wo knifc-ccigcf! rings, of 
the correct flinutctcrs, and iwojecting at least 
one eighth of an inch. If you love many rings 
to make, it will |«ar you to liave I lie cutliim 
rthfs Itarrlenetl. I he overall length of I hr |*icrc 
nf staffing shonkl lie four or five inches. To cut 
i m| ter (orated ili^ks for nxniniing the color 
rings ami small disks, lay tlie material to he 
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cut over a hole made in a piece nf soft wood, 
this hole bring slightly less in diameter than 
(lie outer cutting edge. The center cutter, hav- 
ing nothin" against which to act, will not af- 
fect the material. 

Ready-made RlieiiiherR color rings and 
disks. of colors selected with scientific accuracy, 
can lie purchased from the same source as 
Wratten fillers. 


Colored Glasses 
Help Your Microscope 
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EASILY MADE LIGHT FILIERS CAN IMPROVE 
1IIE PERFORMANCE OF YOUR MAGIC LENSES 
AND REVEAL UNSUSPECTED WONDERS TO YOU 



by AAORTON C. WALLING 


One of notvff't on- 
(lioooring miMveli, o 
chiclon loalhrr. ho- 
if* I prrpoiO'l for ei- 
ominolion with Hie 
oid of light fitlo»» 


•f tin 1 kind I lie* llliiToScapisd 
o : *“ : Is simply si translucent, colored 
nicdhitn wIhwc function is to absorb 
some wave l**ii JI t hs (odors) of light 
while it |>eifiii!s others Ui |mirl Fillers 
aro used, in visual nltscrvalion and in 
photomicrography. for two main pur- 
poses. They make the inieroseopc lenses 
perform better. and they control con- 
trast tolwccn the object and its back- 
ground or between different i*arts of 
the idijeet. 

Filters can help overcome some of 
the shortcomings of cheap microscope 
lenses, ami can improve the |>erforin- 
ance of even the best lenses of re- 
search microscopes. If the visible spcc- 
Irum consisted of hut one color of light, 
that is. one narrow band of wave 
lengths, the lens maker's job would he 


relatively simple. Hut it happens that 
the visible spectrum contains a num- 
ber of distinct colors, ranging from vio- 
let to red. In passing through a given 
lens, each color is bent or refracted an 
aimumt different from the oilier colors. 
The result Is that all I lie colors are not 
brought to a focus at the same distance 
from the lens violet and blue being re- 
fracted the most and therefore forming 
an image closer to the lens limn red, 
which is ref raided fhe least. 

In the cheapest microscope lenses, 
l ho makers usually try to bring the 
wave lengths we see most easi- 
ly < yellow-green) to sharpest 
focus, and let It go at Unit. In 
other words, they correct the 
chromatic mid spherical aber- 
rations for but one color, if at 
all. ( Chromatic aberration re- 
fers to the Inability of a lens 
to bring all colors to a focus 
at the same distance; spherical 
abort alien, to Hie Inability to 
focus rays passing through the 
edge of a lens on the same 
plane as those passing through 
t ho center.) Professional -typo 
microscopes are fitted with lenses hav- 
ing higher degrees of correction, which 
is one reason why they cost so much. 
For ordinary work, achromatic objec- 
tives having the chromatic aberration 
corrected for two colors, and spherical 
for one color, are employed. For more 
precise work, especially photomicrog- 
raphy with white light, apochromatlc 

lenses are used. In those, the chromatic 
aberration is corroded for three colors 
nml I lie spherical for two. 

Obviously, if a microscope lens cannot 
bring nil colors to a focus at one point, 
the image will not l>e of maximum 
sharpness. And. just as obviously, if 
you can eliminate some of the colors 
and examine the object by one relatively 
narrow band of wave lengths, the image 
will be sharper, because that narrow 
band or color can be focused with rea- 
sonable sharpness at one point. And 
that is where filters enter the picture. 

A filter appears colored to the eye 
bemuse il transmits some wave lengths 


>'oi| i‘ slides. They bring unsii: 
powers to even the weak* 1 h“u< 
if yutir hobby is pholonihTo; 
lliey make possible pictures tb 
never thought you could < • 

photographic 


mm. 

Several of the illustrations on IIhv-c 
pages show what filters can do to bring 
"Ml details of tlu* fascinating structure 
..f fcail.cis IP.S.M.. June ‘35. p. 10) 
viewed and photographed under a mi- 
eioscope. Filters of different colors 
and degrees of Iranshieence have vary- 
ing - effects on whal y«*ur microscope 
shows you, and permit you to "hold 
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and absorbs others. If you select a filter 
that transmits the color that the mi- 
croscope lenses focus best because 
spherical aberration has been corrected 
for that wave band, and absorbs the 
colors that come to a focus eitherncarer 
the lens or farther away than the trans- 
mitted color, the image will look sharper. 
The best way to determine just what 
color filter to use is to try different ones 
and observe which makes I lie image the 
most distinct. Usually a green filter, or 
a green and yellow one together, will 
work best. For instance, achromatic 
objectives used in conjunction with a 
llnyghon's eyepiece (which is the type 
eyepiece normally employed) produce 
maximum sharpness with WrntU-u "It" 
and "Cl" filters together. 

Hcruuxc n filler absorbs some of the 
light, It reduces tin* Intensity of the 
light passing through it. There- 
fore, in order to obtain siillicleiit 
illumination through I he eye- 
piece, you probably will have 
to increase the intensity of tin* 
light boii i • used for 
lion. If you use electric light, 
n lamp of greater wattage 
will solve I be problem. 

The second great use of 
fillers in microscopy. the control of 
color coni i nsl, depends also on the 
ligld absorbing and t mnsmitting prop- 
erties of 1 rnnsluconl colored material, 
and on the observing of olijeeis that 
coni ilia color. If you like rules, here 
is one that you can remember ill eon- 


reaseil when I In* filter of. 


Bi»d (eolho viewed llwoiKjh different fillet* 

light lleil the object transmits. And it 
goes without saying that, when the fil- 
ler Iniu rHil.H llio light licit the object 
tiaiismits. contrast is reduced. Usually 
I bore is a happy medium between these 
extremes that produces l>est results. 
The easiest way of determining just 
ivhal filler lo use lo make a certain 
colored object, such as an insect leg or 
a piece of 'dallied tissue, appear at its 
In at, is simply to look at it by light of 
Ulfereiit colors. Here Isa table that will 
help you select fillers '.v|K*ll yo»l Wllllt to 
produce maximum contrasts: 
mum or ownrr ni.n.it to dsi: 

Violet Yellow 

I’urple or Kcd Green 


Hole * he improved contrast o| llio rigid 

Ulue or Croon lied 

Yellow or lirown Uluo 

As mi example, (lie horny legs and 
vailous other parts of Insects are yel- 
lowish in color. If you employ rt violet 
filter with litem, maximum contrast will 
l>e pi'oiluced. Thai Is, the leg will appear 
black n gainst a blue background. Usual- 
ly. however. lHcnti.se of the thickness of 
ihe specimen, such rout null Increase 
Will Idol Kill details. So II. Is desirable 
in such cases lo reduce contrast rather 
Ilia u Increase It. Itememhcrlng tlmt 

maximum detail I CU WllOtl Ihe objQQt 
i" exiimlmsl l*y light of a color that 
it 1 1 an-mill s, you find that u yellow or 
n icd filler produces best results. 



A spherical flotl filled *»ill« 
colored wo tor orll oi a lillor 
ond olio oi o fo«d«nii"<t Ion* 
wlirn uted at ol Iho left. Tho 
drawing below shows tho yolo 
»l*ol holds llio Hast in ploco 


Al llio rigid, differential 
by loping centers of one 
or. Rings ore cd from g 
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rail i>e purchased in the form of stained- for protection. It is not necessary to use 

gelatin sheets for something like ten optically j»erfect glass, because the fil- 

«enls a square inch. A convenient size lor is placed between the light source 

is 2 by 2 in. The colors arc designated and the microscope, and does not inter- 

l»y numbers. A complete set of visual fore with the microscope's optical sys- 

liltors woukl include the following: No. tern. Clear glass obtained by washing 

7S. blue, for general use to convert in- the emulsion front photographic plates 

rnndoscenl-lnmp light into daylight- or lantern slides is excellent. At photo- 

quality illumination, which reduces eve graphic stores, you can purchase 2 by 

strain; No. 38A, blue, to increase con- 2-in. sqiia res of thin, flawless glass orig- 

• rast of faintly colored yellow objects; inally intended for use ns cover glasses 

4BA, bine. green, to enable maxi- for pholograplUc transparencies l" bo 

mum detail to l>e seen, as in study of projected on a screen. Handle filter 

diatoms; No. <;•'■. light green, to increase gelatin with tweezers, and do not touch 

contrast of red and pink objects; No. it with your fingers, or you will leave 

fik, green, to increase contrast of very smudge marks. Place the gelatin sheet 

light pink and red objects; No. 15. ycl- between two pieces of clean glass, and 

low. ami No. 22. orange, to increase bind the edges with lantern-slide tape, 

« ontrast of blue objects and improve do- elllior the gummed-paper type or that 

loll of Insect preparations; No. 25, red, made by coaling cellulose film with rub- 
le increase contrast of blue objects her cement. Perhaps some of the metal 

such ns those stained with methylene frames recently Introduced for holding 

blue; No. !*G. a neutral density filter for small photographic transparencies lio- 

i educing brightness of light without tween the glass squares can be used In- 

changing color, transmitting alxmt ten stead of I ape. 

percent of the light striking It. I.iquid niters consist of colored solu- 

tions in water, held In bottles having 
IP v< «r intend to use filters In ihe form flat, parallol skies, or In spherical flasks 
I of i hi elal In, celluloso fllro, which ad also as condensing lenses to 

or the like, mount them lictween glass concentrate light on the mlcroscopo mlr- 


iking photomicrogriiphs with pan- 
malic < all -color-sensitive) plates or 
: used in conjunction with filters 
practically the same as the visual 


ployed m microscopy are 
iably placed between the 
and the microscope. Pro- 
■ microscopes have slots 
bstage condenser ami dl- 
oreive disk-shape. I filters. 


There are various kinds of filters that 
the amateur mlrroscopist can use to 
improve the performance of his lenses. 
These include colored glass, colored gel- 
atin of the kind used in lighting window 
displays, cellulose acetate Him, colored 
liquids, and colored gelatin specially de- 
signed for filter work. In fact, almost 
any colored material that Is transparent 
enough to transmit su 111 c lent light can 
be used. 


|N LARGIB laboratories, scientifically 
made niters are Invariably used for 
both visual work and photomicrog- 
raphy. These provide accurate control 
of wave length of light transmitted ami 
absorbed. In the United States, proba- 
bly the inters most commonly employed 
are (hose known ns Ihe YVmtten "M" 
series. Fortunately, they are not be- 
yond the reach of the amateur, for they 


CorwenieHt eoloi fillers 

ore mode by sandwiching 
sloined sheet grl.ili* bo- 
l-eon pieces of ql<m and 
loping Iho edges os shown 


uly Eye Shade Prevents 
Confusion of Images 

\or arc ( collided by contusion of 
v.-lc a you look through your ml- 
•)>•* willi Iioih eves open, this eve 


SOLDER 


TiNPvA'i. srniP BEFORE sempins 
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ror or the object. You cun arrange a 
simple holder for such a flask. The main 
thing; is l<> elevate the flask al«»ve the 
table sulltcleiitly to align it with the 
microscope mirror mul light source. 

A COMMON use for a liquid filter 
such as a flask of colored water is 
to convert artificial light into dayllglit- 
qualily illumination and I bus reduce eye 
strain. Solutions of copper salts, which 
are blue, are usually employed for this. 
Other liquid filters include: potassium 
bichromate, saturated, to produce yel- 
low; saturated copper sulphate one 
part, saturated potassium bichromate 
three parts, and a few drops of sul- 
phuric acid, green; aniline red or neu- 
tral red, one part to about 1,000 parts 
and diluted as required for thick ves- 
sels; rhrysoidine, same dilution, pro- 
ducing orange filter. 

Strikingly beautiful effects can he 
obtained by employing differential col 
or illumination. A microscope having 
a Hubstago condenser is cssenfi d. I 1 
your Instrument Is not so ci|«iip|- d. trv 
inserting n short-focus plum i • 



l*i(il-nion'il I VP** tninMcpp* oifli lubtloge 10- 
c*plotlr r>o.iif<*<i lo* lilloii ond color lingi 


on the end of eht-up flash lights. I 
neitth the singe, flat side up. 


“fO OBTAIN differential color illunli- 
] nation, insert heneatli lie* comlenser 
a ring of colored gelatin having in its 
center a circular hole whose diameter is 
about, one half tlie total diameter of the 
ring. The ring, say, is red in color. Now, 
with the condenser focused on the ob- 
ject and I he iris diaphragm wide open, 
you will see a red-lighted object against 
a white background (assuming I hat 
the source of light Is while). Nest, in- 
sert a small disk of dlfl'ercnl-cnlutvd 
material to cover the center hole ill tin- 
red ring completely, and tin 1 color of 
the background changes to that of tin* 
smaller disk. I’e move llie ring, and you 
see a white object against a background 
the color of the small disk. < 'mil lasting 
colors such as blue and yellow are gen- 
erally best. Magnificat loll should not 
be too great, a IG-mm. objective being 
about the most powerful usually em- 
ployed. If you cut your own differen- 
tial rings and disks from colored cel- 
luloid or other material, make I In* rings 
about 33 mm. outside dlnmelcr, and 
the center hole lb mm. 


Preserving and Filing 
M icroscopc Specimens 


Manner of Making lYrinnneiU Record of 
tin* Wontlcr* Seen in Your Invisible 
World Is Described in I his Article 

Hy Borden Mali. 

JIlimAK SCIENCE MONTHLY MAY, 1933 



*¥' N OUR fast uintine journeys into 
H wonderland, lime and time again, we 
Q come upon views so striking lhal 
wc leave lliem with great rrluctanrc. 
Ii i . ioo bail that wc should spend h II 
nil hour, say, in flu* preparation of a 
specimen only to lake one look at it and 
I hen discard it when a litllc more lime 
s|M*nl with il would make it ours for 
veo is (o mine. 

I believe flint many <*f my readers will 
like |o build for themselves a wonder 
album, a collodion of microscopic view- 
ami specimens that can be preserved 
pcrmnnenlly. This is not only a most 
interesting indoor spnrl but il makes our 
work with Ibc microscope useful and 
instructive. Also, it |H*rmils our family 
and friends to see whal wc have seen and 
to marvel will* us. 

In an earlier installment, you were 
Inld bow In make a little dc\itc to be 
used in placing circles of Canada balsam 
upon slip glasses -I be little three by one 
inch windows upon which "C have Iw-cit 
plating our specimens for examination 
nml which may be bought cheaply at any 
biological supply bouse. This device will 
|>c needed along with tlie scalpel, the 
needles, cover glasses, and a small camel s 
hair brush of good quality. 

Also, we shall need a little alcohol 
burner and a drying plate such as i« il- 
lustralcd here. This is easy to make. 
The double bottom is my own idea. It 


prc\ *iils. loo rapid heating for. cxcc|>* in 
rare cases, the topmost piece of metal 
should not lie made too hot to (ouch 
with the linger. We shall also want some 
bl.uk asphallum varnish and some white 
or clear sltrllac. With Ibis modest outfit. 
Ilw* liegiiincr may do creditable work in 
the preservation of sjiccinicns. 

A word of caution: Don't burry. Keep 
in mind that you arc mount in* the 
s|teciincns lo la*(. and it is necessary to 
l«e careful. Above all, remcmlier that 
moisture and air bubbles must In- elimi- 


nated. A slide in which there is moisture 
will not last and is useless. If wc arc 
going to prepare specimens at all. they 
are worth preparing well and we should 
not forget (hat we arc learning to do a 
work that today lias a great deal of 
industrial value. Perhaps if wc become 
proficient in mounting specimens wc may 
be able to continue the work with some 
great corporation that is constantly trying 
lo improve it* product. A great Hour 
mill in Minneapolis, Minn., for ex- 
ample, proudly exhibits more than 30,000 
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With your glass slides proper- 
ly mounted and filed, your 
specimens are always readily 
accessible (or study or exhi- 
bition to your visiting friends 


{ the forceps, the slide is 
laid on the double-hot- 
ill'll above the alcohol 
and left until it is dry 


* Then the slide is placed on the 
) turntable and a brush dipped 
t Canada balsam or shellac is 
sed to build a tiny circular cell 


When the cell is the right sire, 
(lie specimen, which has been 
til over the burner. Is carefully 
I in the center of the <*ll 


with a wet specimen and an entirely dif- 
ferent tcclinit|iic would l»c necessary. 
To start with, wc use the wing of a llv. 

The slide anti cover class arc carefully 
cleaned l»y sponging them off with a piece 
of soft cloth, Irce from lint, soaked in 
alcohol. The slitlc and glass are then 
placed on the little warming pan and left 
there for half an hour. Next tlw slide is 
lifted off and placed on the turntable so 
that the center of lire slide is over the 
shaft of the table. Tbis automatically 
centers the mounting of the specimen. 
Under no circumstances should the center 
portion of the slide be tombed with the 
fingers or any oilier object alter it has 
been cleaned ami dried. 


vosl iraIioi! (lint lias cxlrndcd over a 
period of years and lias lowered the pro- 
duct ion costs ami increased the nutritive 
value of ils products. 

In a dozen research laboratories today, 
milk is exposed lo powerful ultra-violet 
light. Then microscopic experts count 
the dead bodies of the tubercular bacilli 
to determine the killing power of the 
rays. Today, the microsco|»c is an indis- 
pensable aid to industry. 

Our job at present, however, is to pre- 
pare a specimen and for our first effort 
wc select what is known as a dry speci- 
men. If wc were going to mount the 
bodv of a do« Uca, we should be dealing 
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little metal hex, free from dust, anil (hen 
pulling it over our little lien ling |*an. 
tt'e must nnl forget (hat we are dealing 
with objects for the mi< rosco|ic and that 
if we permit a speck of dust lo get into 
the cell, the microscope will make it 
look as large as the moon. Then, too, 
such s|H'cks arc always (he sign of the 
poor workman. 

The specimen must he free from mois- 
ture. To insure this, we leave it for a 
few minutes over our little alcohol heater, 
protecting it from direct heat by placing 
il upon a clean slip of glass. While this 
is drying the inside of the cell is covered 
with n lliin layer of balsam which is per- 
mitted to become just tacky. Quit kly the 
fly’s wing is lifted with the forceps ami 
placed in the center of the cell. The 
cover glass is picked up and placed over 
the wing on lop of the wall of 
balsam and the slip glass is re- 
placed on (he turntable. A second 
hmsh is then dip|>ed in the black 
nsphnlltuu varnish and the tabic is 
spun while the loaded brush is held 
so that it overlaps the edges of the 
t over glass and seals the specimen 
in. Several turns may be necessary 
to deposit the right amount of var 
uish but once done and dried, we 
have our fly’s wing locked in so it 
will keep for years. 

This may sound like a lot of 
work Iml I have been rareful to 
outline the process in detail. Actu- 
ally doing it is much more inter- 
esting than the description. When tin- 
lingers become trained and you have de- 
veloped a certain amount of skill, von 
can mount il specimens at n lime, 
so arranging your work that one thing 
may be sealed while another is drying. 

One big mistake (he beginner may 
make is that of using bits of a specimen 
lliat are too large. This is the result of 
our inexperience as we arc untrained f**r 
work in a world where liny things are so 
large. A friend of mine once placed a 
piece of fungus, the size of a ten cent 
piece, under a slide when lie should have 
used a bit the size of a pinhead. 

Our next job is to mount an oparpte 
specimen, that is. one that must In- 
studied with reflected light. For instance, 
if we want to mount the inside of a 



VW5wtl>- 

IMOSVSIOCK 


norems roots 

SCIPGIAiltS 


BOXKS POK YOUK SPBCIMKN8 


You ran raOr your own t>»>r« (or fl»»» illdn 
hy following .llrmion* Riven in (hit thawing 


I icc lie’s wing, which is oj».i«|iie. we cannot 
proceed exactly as we did in preparing 
the fly’s wing The cell, however, is Imill 
up in I lur same manner as liefore. Hut 
after the last abdication of Imlsam lus 
dried, a small briisliful of black asphal- 
liim is placed inside the wall of Inhaiii. 
While I lie asphallum is still tacky, the 
specimen, alter having been carefully 
dried, or dehydrated, by the abdication 
of slow heat, is lifled with fix* forceps 
and put in place. The rest of the pro- 
cedure is the same as that dcscrilied for 
the first mounting. 

Also, it may 

hn|>|trn that nr want to |Kcr into the inside 
of siiecimens amt learn the structure of their 
internal part*. 'I hi* curiosity is es|>eciaHy 
keen in regard to the stems of |dants and 
Him ns. Cross ?er lions will reveal I heir won- 
derful awl intricate layers ol cells and delicate 
connect inr tissues. 


It is obvious that very thin slices of the 
stems must In- cut off in the preparation of 
such specimens. Indeed, they must be so thin 

• hat light will pass through them. To cut 
slices as thin as (his is no small task although 
from steins that arc not easily crushed, slices 
may be cut with an ordinary safely razor 
blade. The rutting is done under a reading 
••r magnifying glass and the slices are made 
as thin as is humanly possible. 

IN A more professional nielhod of cutting 

• the slices, an instrument known as a micro- 
tome is uscil. In our next article we shall not 
only learn to use such an instrument but wc 
shall also be (old how one may be made at 
home with a few simple tools and materials. 

The beginner should not become (on am- 
bitious in his efforts to mount specimens. If, 
for instance, he attempts the mounting of 
any live specimen containing viscera, lie is 
sure to make a botch of it. Our next article 
will ileal with this difficult subject and will 
fell you exactly how such *|>ccinu‘lis arc 
mounted so you can make them for yourself. 

In cataloging and tiling our microscopic 
album, we shall need a few more simple 
accessories. Cataloging really should he done 
a* it gives a nice professional touch and 
make* your rolleition ready for instant use. 

A sticker, bearing the name of the specimen 
awl the filing date, is pasted oil cat'll com- 
pleted slide. Such slickers may he bought at 
any slatkmeiy store. On the end of the box 
in which the slides arc filed is pasted n slip 
of paper on width is written the names of 
the slides it contains. Kadi box is numbered 
amt reserved for n distinct subject. 

While such filing boxes may he had at a 
trifling cost, it is fun to make them. If a 
dozen or more air made at a lime, they will 
cost you very little in labor or cash. 

Soil pine i- used for the body of the boxes. 
The little couth- shaiied pieces between which 
the 'lidos aic slipped may he cut hy mounting 
together two circular saws of the same diam- 
eter and arranging the saw table so that a 
rut halfway through the stock will he made. 
In this way. these pieces may he run through 
with lightning speed. They arc fastened to 
the sides of the box with carpenter’s glue. 

I K A dozen boxes arc made at once twenty- 

• four ends and slide pieces are put ijirougli 
at a time. As plywood is a little thick for 
the tops and bottoms of these boxes, a better 
iiinleiial lo use is cigar box wood. 

After each box is finished, by nailing it 
together with small Iliads, a long strip of 
paper, numbered from one to twenty-five, i« 
glued to the bottom in such a way that slide 
number twenty will lie directly above the num- 
ber twenty on I hr paper. This makes il easy 
to find anv desired slide. 


Slicing Specimens for 
Your MICROSCOPE 


Tltin Sections Are Easily Produced with the Help 
of a Homemade Microtome, or Mechanical Holding 
Device, the Construction of Which is Described 

By MORTON C. WALLING 

l OrUl.AR SCIENCE MONTHLY NAY, /'j.ia 


S I NCR Hie compound microscope is 
primarily an instrument for look- 
ing throuffh things at high mag- 
nification. the object on the glass 
slide must he. in most cases, thin 
enough to transmit light. Many objects, 
such as insect wings and the stripped- 


off epidermis of leaves, are naturally 
thin enough to make observation easy, 
even at high powers. But if the .science 
of microscopy were restricted only to 
materials that nature had made ready 
for observation, our knowledge of oiol- 
ogy and most of the other sciences 


would be meager indeed. 

Early In the development of the mi- 
croscope. it was found necessary to slice 
such things as plant stems into thin sec- 
tions. in order to make visible the mys- 
teries hidden in them. Such slicing was. 
at first, done entirely by hand. In fact, 
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the art of free-hand sectioning is one 
that still is very useful In the micro- 
scopist, whether amateur or profes- 
sional. 

One popular way of cutting sections 
by hand Is to hold the specimen say. a 
plant stem between the thumb and in- 
dex linger of one hand, in such n way 
that the razor slides over, and is guided 
by, the thumb nail and side of the lin- 
ger. Some workers find it convenient to 
lay the stem on a slab of cork or other 
material that will 
not damage the razor 
blade, hold it with 
the thumb and fin- 
ger, and slice it very 
much ns yon would 
cut a loaf of bread. 
Mere, too, the thumb 
nail can be used to 
guide the razor. 

Although free- 
hand sectioning is 
satisfactory to a sur- 
prising degree when 
done by a skilled 
worker. It is much 
easier to get first- 
class results by 
employing n me- 
chanical device for 
holding the nmterial 
being cut and for 
feeding It past the 
sectioning knife with 
such control that the 
thickness of each 
slice can be deter- 
mined very accurate- 
ly. Such a slicing 
machine Is called a 
microtome, meaning "small-cutter." 

You can, of course, purchase profes- 
sional microtomes for making sections. 
A good band microtome costs about 


Microtome fattened to a toblo edge 
by meont of itt C clomp ollochment. 
Below, hand held type in oporofion 


Details of tho dicing tool ihowing how 
it it auoinbloJ from afitly-conl micromotor 


the precision of microscopes, for they 
work to tolerances of less than a mi- 
cron (one thousandth of a millimeter). 

It Is not at all dUllcult for the ama- 
teur microscoplst to build his own slic- 
ing machine. Although tho construction 
will be much easier If a metal-working 
lathe Is available. It Is possible to turn 
out a satisfactory Job with ordinary 
tools. 

The instrument consists essentially of 
a body tube, inside of which is n sliding 
tube or "object holder" that grips tho 
material being sliced. The upper end of 
the body tube is fitted with a circular 
platform over which the knife blade 
slides, and the lower end is provided 
with a micrometer screw to control the 
thickness of the sections. Dimensions 
are given for the various parts, but 
these can he varied to suit your own 
ideas or materials. Since the metric 
system of measurement is standard foi 
microscopes and similar instruments 
dimensions will be given In centimeters 
and millimeters. However, if you want 
to change them into the English sys- 
tem, a millimeter can be taken as equal 
to 0.03937 in., and a centimeter to 
0.3937 in. An inch equals approximate- 
ly 2.f>4 centimeters, 25.4 millimeters, or 
25.400 microns. 

The body tube is turned from brass. 
It Is 6.5 cm. long and 18 mm. outside 
diameter, with an inside bore of about 


e price of a highly rc- 
I one may run to $600 
nmcltincs are built with 


Parti of lli« dicing mo- 
chin® reody fo oitomblo. 
and lit* micromotor lhal i* 
on important feature of it 
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12 mm. The bore extends to a depth of bore out a socket in the lower end of object holder projects above this flat 

48 mm. The upper end of the tube I he microtome laxly tube to receive this surface when the micrometer feed is 

(open end of the bore) is provided end of the sleeve, to a depth of about turned upward as far as the bolt in the 

either with threads or with a collar, to 7 mm. The sleeve should lit snugly in side slot will allow, remove the holder 

enable the circular cutting table. 50 the socket. It is held by one or two set and shorten it by removing some metal 
mm. in diameter, to be attached, fids screws extending through tapped boles from the upper end. The knife blade 

tube, while best made on a lathe, can In the body tube. One or Uii * should clear this end by a good fraction 

be simply a length of brass tubing >>( can Ih* used t" anchor the lower end of of a millimeter, 

any convenient diameter. The tube the coil spring, although in the photo* The coil spring (<>r a rubber band) 
walls ought to he no less than 2 mm. graphs another screw, farther up the extending between the objeet-hoider 

thick. sU i e is shown lH»lt ami one at the lower end of the 

Sliding inside the bore is the object T iie movable spindle is 6.35 nun. < «J body tube serves to keep the mlcrom- 
holder. similarly made from brass. It «ii n , IMf |* r . To make room for it ^ter spmdle and the bottom oi the Ob- 

has an outside diameter that permits it j„ , !l( . body drill i bole about half J*-' 1 ’ 1 holder in contact, which results in 

to nt very snugly in the bore, and a agaSn as , argCi o.mw. ting the bore and even and uniform thickness of 

length of 3.6 cm. Wall thickness should socket for the micrometer sleeve, sections. 

he about 1.5 mm. In the microtome .1- wUh the ports assembled, you can Specimens that arc fairly rigid, such 

Inst rated, this part has an outside di* tll( . , holder upward i.y turn iis twigs an.i stems, can be clamped In 

nmeter of 12 nun., an Inside diameter hl ,. llu . Humble (knurled, movable pail ) ‘he object tube merely by screwing the 

ot 0 mm., and a length ol 3.6 « m. D | the mlci to the rigid it would coping bolt against them. Softer 

Beginning about 15 nun. from the top | Sutler i( ■, specimens would bo penetrated by the 

of the body tube, and extending down- bolt, and not held rigidly. For such nia- 

ward for another 15 mm., Is a slot In micrometer graduated In millimeters terlals, make a rectangular sleeve or 

which a 0-32 machine bolt will slide could be used, so Hint readings in mi- Jaw, slightly curved, that will drop into 

freely. With the object holder inside crons would lar easy; but it happens the well of the object holder, between 

l he body tube, and with the upper ends that these inex|»ensivc micrometers are the object and side where the clamping 

of both lubes even, make a punch mark graduated in the Kngllxh system. bolt enters. The end of the bolt presses 

on the object holder at the upper end ol Around the edge of the Uilmble are against this sleeve, and exerts uniform 

the slot, and drill and tap il t<> receive twenty-live divisions, every fifth one pressure along the length of the woll. 

a 0-32 holt. This holt, which should be numbered. Radi of those divisions rep- 

littsd with a knurled nut or head t<« resents 1 1000 In., or 25 1 microns. 11 is lATF.lt you will want to use the ml- 

malm it easy to turn, .iocs several easy t.. estimate fractions “i a dlvl- L crotome t<» cut paraffin sections. 

things: it serves to clamp bjed slon, such ns <>r i :t. when feeding That is. the object t<> be sectioned will 

in position, It limits the upward move- the specimen. be embedded In a small block of pttraf- 

ment of the object holder no that the fin. which is fed past the knire so that 

knife win not strike the metal, and it THB table over which Uia knife elldesls paraffin and objeot are sliced at the 

sorves as an anchorage for one end of | simply a rigid inetal disk fitted to the same time. To bold such parnllln 
a small coll spring whose purpose will upper end of the microtome body tube. blocks, make a filling that will drop 

bi described later. In the Instrument shown, this tni>i into i bo well of tho sliding object holder. 

Obtain, at your local hardware or turned from an old carpet-sweeper pul- Tho one shown was made from a mn- 

dimc-niul-dollar store, an Inexpensive ley. and Is made of sonic tin or lead- chine bolt. A flat place was filed in the 

micrometer of the type Illustrated, and base alloy. It Is attached to the body threaded portion to receive the end of 

of a slxe that measures diameters up to till-* by means of threads and anchored the clumping bolt. The bead was split 

one Inch. This costs about fifty cents. with solder. A better arrangement is with n hack saw to rcduco it to a thlck- 

Wlth a hack saw, remove I urved to employ s disk securely soldered ness of about 8 mm., and turned to a 

frame as shown, and file* or turn the end to the lube. File. turn, or grind the sur- diameter equal to that of the outside of 

Of the cylindrical, graduated sleeve tin- face of the disk and the end of the body the object holder. The face, or upper 

til It Is uniformly round, and perhaps tube at Its center, to make them per- surface when the fitting Is in place, 

slightly reduced in diameter. I 'rill or fectly flat ami even. If the end of the was grooved with a file, to make tho 


Dor/t Handicap Your Instrument with Dirty Lenses 

DntTY lenses arc a common cause can lift off much of the dirt without more than lens paper. Devolve tho 
of poor performance in n compound scratching the glass. Finally, after lens against the paper, so that the 
microscope. If you see spots when the gritty particles have l*ecn re- glass is wiped with a circular mo- 
you look Into the Instrument, the moved in this way, clean Uic lens sur- lion. 

chances arc that the eyepiece lenses faces with special lens tissue, or with Much trouble can be avoided by 
are dirty. Itotate the eyepiece while a ivell-ivashcd piece of linen or chain- keeping dirt from the lenses In the 
looking through it and if the spots ois skin. Wipe gently with a circular lirst place. Do not attempt to take 
rotate too, you can be certain the motion, and If necessary moisten the an objective apart, unless it is of a 
trouble is there. Dirty objective glass by breathing on it. type that is divisible to produce dif- 
fuses cause general loss of delini- Never use alcohol, water, or other ferent magnifications. Keep remov- 
tion. liquid for cleaning high-grade lenses. able objectives in their screw-capped 

Make it a habit to remove the oh- except when you employ xylol to re- containers when not in use. If you 
jectives periodically nnd clean them. move immersion oil from high-power do leave them attached to the micro- 
especially the inner surfaces where objectives. If you clean an oil-im- scope, store the instrument under a 
dust falling down the tube settles. nierston objective immediately after bell jar or in some other dust-tight 
With a fine camel’s-liair brush, you it Is used, you generally need nothing container when not in use. 
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paraflin slick better. In use. the holder 
is warmed and pressed in coutact with 
the paraflin block, which is then 
trimmed flush with Its edges. You can. 
instead of making such a fitting, fashion 
a length of cylindrical rod, drilling and 
tapping it for the bolt entering through 
the side slot. This rod takes the place 
of the hollow object holder. 


scope for sharpness and uniformity. 

Now that your microtome Is com- 
plete. you can try it out on a few' easily 
obtained specimens. Some materials 
can lie cut directly without special prep- 
aration. others are best sectioned after 
treatment to harden or soften them, or 
after they have been surrounded by 
some supporting material. 


T HE microtome at this stage is com- 
plete, if you want only a hand-held 
instrument. Hut for n few cents and a 
few minutes more, you can make it 
fasten rigidly to a table. Obtain a 
small C clamp of a type similar In that 
shown, and file or saw the hack edge of 
I he frame until it is flat enough to rest 
(Irmly against the side of the microtome 
body tube. Drill two holes through the 
frame lo receive short 6-32 machine 
bolts, which enter threaded holes In the 
tube. The sliding handle in the clamp 
illustrated was bent at right angles, to 
reduce Its longlh so It would clear the 
micromotor thimble. 

Much of the success In sectioning de- 
pends upon llu* knife used for cutting. 
Special microtome knives are obtain- 
able, but costly. An old-fashioned, 
straight-back razor. If sharp, will do 
nicely; or you can buy. for a little over 
throe dollars, a special sectioning razor. 
Tills Is similar to the ordinary razor, 
but lias a straight edge ami one side 
tlmt Is Hat. Cheapest of all. aiul capable 
of very accurate results, are ordinary 
safety-razor blades. These should be 
clamped in a holder that will keep them 
Straight and rigid, or the cutting edge 
will have a tendency to bow down as it 
passes over the hole In tin* center or the 
microtome table. Some types of paint 
scrapers which employ razor blades can 
be used. 

It Is a good Idea to select the best 
blades out of a given assortment, by 
examining the edges with your micro- 


P ERHAPS the best objects to start 
with, in acquiring skill with your 
newly made microtome, are stems and 
roots of plants. By cutting sections in 
various directions — cross sections, lon- 
gitudinal sections, and so forth — you 
can learn much about plant structure. 
Cross sections are generally tin* most 
interesting, and make particularly beau- 
tiful objects when stained with meth- 
ylene blue, eosin, and other dyes. 

When sectioning hard, woody stems, 
or pieces of lumber (which are parts of 
larger stems!, you usually can clamp 
them in the microtome without provid- 
ing any surrounding material to sup- 
port them. Softer stems have lo be 
Kup|H>rlcd by some auxiliary material. 
There arc various suitable maleiials 
for this form of simple embedding. 
Generally, cork Is used for fairly rigid 
stems and similar objects. For the 
more delicate materials, you can use 
dry ehler pith, pieces of raw carrot or 
potato, or in fact anything that will 
provide the necessary rigidity and at 
the same time can he cut easily. 

T O MOUNT a stem so that It will In? 

supported by. say. a cylinder of cork, 
trim the cork until it will enter the ob- 
ject holder of the microtome. Then split 
the cork cylinder In two along Its axis, 
and with n sharp knife cut two small 
V notches so Hint, when the halves are 
put together, the notches will form a 
rectangular hole. The shortest diam- 
eter of this hole should l>o slightly loss 
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than that of the stem. Place the stem 
between the halves, like a “hot dog” in 
a bun. and clamp the sandwich in the 
microtome. Take two or three fairly 
heavy cuts to square up the end. and 
then make the sections, cutting them as 
thin as possible. 

Instead of the V grooves In the halves 
of the embedding material, you can cut 
semicylindrical ones, if you like. Per- 
haps a small carving tool would be ideal 
for this. Still another way is to punch 
or drill a hole In the cylindrical plug 
without splitting It, mid push the stem 
into this hole. 

If you want sections of wood. It is 
best to cut them from the green stem 
rather than from seasoned wood. Cut 
the stems Into short lengths, and soak 
them for several days in strong alcohol, 
to remove I lie resin. Then soak them a 
few more days in water, to dissolve out 
any gummy matter present. The stem 
should then be fairly easy to cut. If you 
want to section seasoned wood, split 
pieces to a size that will enter the mi- 
crotome, and soak thorn for several 
days In water, or la.il If necessary. 
Further treatment with alcohol and 
again with water, ns In. the case of 
green stems, usually will soften the 
wood still further. 

IN CUTTING stems and the like, curl- 
| Ing can be reduced or prevented by 
having the stems and the knife blade 
wet with walor. The section will float 
up on the blade and lie flat. It can be 
washed off by dipping the blade In a Jar 
Of water, or it can be lifted off and 
transferred to a dish of water with a 
small camcl's-lialr brush. Treatment 
of the thinly sliced specimen after that 
may take any of various forms. For 
Immediate Inspection under your mi- 
croscope, the stem section can be 
mounted in glycerin, or in a weak alco- 
holic solution. 


Pictorial Records of I liinjjs 
the Unaided I Inman Eye Can Ncvi 
See Aie Easily Mode With tin: 
Apparatus Described Mere 
Hr Uoiidkn 1 1 A 1.1- 


All hough almost any type of camera 
except the very smallest may be used, a 
plate camera tlial lakes -1 x 5 or 5 x < 
pictures is lx-sl suited b»r use with a mi- 
Stub cameras not only give good 
i , ’ views Iml permit us to bring the 
image lo sharp fonts on (lie ground glass 
| dale before I ln> film is exposed. However, 
with a lit t It* ingenuity, the owner of a 
mu >ller camera can get good microscopic 
pit lures. 

In ibis work fine and careful focusing 
is . -■enli.-d for we arc dealing with focal 
lengths so short that linirsbrcadth dis- 
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l)i»«riiiK* Ski iow liow lo r ii; : key Jo a lamp r.ock> 
it. mi accurate exposure lime can bo secured 


MIRROR 


III1AW YOUR OWN 1'ICTURKS 
M iciO'iliawinRs, like |ht one oC tl>e amoeba, 
upper leR. can be made by any one. at illus- 
trated above, if the minor an.l brass clip de- 
vice. shown nt left, i« attached lo uilcr»ti»t>r 


SPRING 

BRASS CUP TO 

rir micro.scopf. 


I||l cl V iH'l’t IV lull (In* nv.itri i >1 :t small 

■ tl tit camcia can lenitive 1 1 1«* link of Ilf 
iiiiMitimcnl mitl (if il wit Ii :i ground glass 
Ini focusing. Il" ground glass i< lltrl avail- 
able. a piece i»f ordinary I r :u it»&c clolh t»f 
lilt* l:iin I list’ll by til aught. simn r.'ili bo U«tl. 
Sim f ii k ift essm y lo remove and re- 
elin' Ilf film in litis process, I It- work 
must If tillin' in :i tl.nl; loom. Iv.il Ii littf 
l lie him in (In.' lutl; ol tin* camera is 
liititit;hl !• it < Ii. Ilf illiimiiiiilion will have 
in In* ml t»H‘ from llu* microscope. 


Tito porous naturo ol 
a corn atent Is elenr- 
ly accn hero. At left, 
section of crass bl.uli 


l\ ;\ll)\ K llu* Inis limn (In* cam 
.'inti pull Ilf lnlf of I In* micro 
I; ti» a horizontal position so 1 1 
of i in- microscope bulls right ti| 
If in tlf camera If llows formrr 
i'll l»v i lie lens. Aimmil lliis « uni 
wrap sot in* soil black cloth Ire 


Wilh the lie III at 


oscopf is a i range* i 
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brings us face I'* face with thp choice of 
film. Tin* newer films, with high color 
sensitivity, me Ih-sI for inicroscojMc work. 
If cut film is tisrtl. |cinrliionintic film will 
In- found IhiIIi fast and faithful; but liere 
idmlngraphic skill is required, lo a greater 
extent anyway than if the slower emul- 
sions arc used. If ordinary film is used, 
several seconds’ c*| ursine may Ik* Riven 
with a low-|u»\vcr dee trie light, say forty 
waits. Hut how are we to (onliol this 
matter of e.xiursure when we liave to inanip- 
ulalc a crude switch on a Lamp socket 
in place of a precise camera shutter? ’Ilte 
writer has found that a small electric key 
connected in scries with the electric light 
solves the problem. Tire details of ink 
little key arc giverr in the drawing. 

The out lit that we have been descrih- 
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Ni'\| a slide is insert ftl and we rout mile 
with our adjustments. foi using the micro- 
scope and manipulating I he bellows ol Mu* 
catnern until mir picture is of the pro|>cr 
size anti the proper sharpness, l o do this, 
we may find it necessary to raise I In* 
camera u| son books until just the proper 
height has been reached. 

\.\ 7 HKN the focusing has l*een rom- 
VV pk'tcd, (lie light source is tinned off 
and the plate or cut film is inserted. Now 
In llu* mailer nf v.lucli 


1 his riiagietni Rives the details of 41 cnittci* mid 
muiMMopc si ait d with which fine adjustments 
:* rc possible so that unusual photos tan he taken 

ing is rather crude. Those who wish lo 
pursue microscopy in a serious way un- 

morc 
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elaborate equipment. In the drawing on 
lliis page are details of a holder that will 
accommodate both :i microsco|>c and a 
camera, This is made of soft pine. The 
|>oard upon which the camera is moiinteil 
is provided with a slot so the camera may 
be moved up or down. This not only per- 
mits more rapid adjustment hut insures 
against movement of the camera when the 
plate or film is inserted and also provides 
a convenient focusing position. 

IN' WORKING with Ibis equipment, a 
* little practice will he needed before you 
can ail just the size of the image correctly 
upon (lie plate. If the image on the ground 
glass screen is not large enough or docs 
not completely till the plate, simply move 
I lie bellows of the camera out ami re- 
focus until the size is correct. Determining 
the proper exposure also may be a little 
difficult at first so it is best to make a test 
by exposing and developing a lew films 
or plates. Exposure depends upon two 
fjlClor*— the nature of I lie object and the 
power of the illumination. A fly’s wing, 
for instance, is transparent and does not 
need as long an exposure as do specimens 
that pass less light. 

As we gain in skill, we find I hat we can 
photograph opaque objects as well as 
transparent ones. If. for example, we wish 
to photograph a surface, we arrange our 
illumination above the stage of the micro- 
scope no that | ki r I of it strikes the surfarc 
and is rellected off and up through tin* 
lenses of the microscope system. 

' Photography of surfaces is of vast im- 
portance lo industry. Much of our prio- 
ress in the compounding of new alloys in 
the |ms! few years has resulted from tin- 
study of metallic structure made possible 
by means of the microscopie examination 
nf surfaces. Each metal alloy tells its own 
story under the lens, and although the 
microscopist in this field i.xmoi |»i-r down 
into the body of In's spei innii'. by to -i 

H omen hide 
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ing lliese s|icrimens with certain acids and 
alkalies am! by |Kilishing, he can gain a 
complete knowledge of their si met ore and 
the effects U|«Mi this sliucture of tin- addi- 
tion of various materials. Metallurgy 
mvi-s a great del* to the mh mscojH-. Mod- 
em steeds and lire industrial progress licit 
lias come from thrm wonhl luxe Invn im- 
possilde without the rarelid wink of (lie 
iMe'tallurgist using a microscoiu*. 

THOUGH the amateur writer can- 
not gain access to the lielil of moving 
phot omit rogr.ijrhy. lie will In* illtercsleil 
to know lli.il bn t etiology and iirhIh ine 
luve received liemendoiis help from this 
source. It is one thing to »r luderia 
dead in |HCtures and quite another thing 
lo make moving pictures ol tln-m for 
stuily. The habits of a nunilier of deadly 
organisms liave U-eii discovered liv this 
use of the microsio|«t a and camera. 

'licit the amateur who ikies not have 
n camera may still make |)iclmi‘ recot ds 
of liis microscopic studies, the writer has 

included a picture showing how drawings 
ol iiii< toMo)H< objects may Iv made and 
coloii d with water color*. by persons ol 
no ti. lining in art. I Jy this method liny 
skelchei may Iv made as notes, or with 
a little more Itouhlc, ini urate detailed 
drawings may lie prep-iml. To do litis a 
■null mirroi of good quality is cut about 
oih* inch square, ‘this is held in a small 
brass damp and placed on the end of tin* 
mil inw iijv at 

an iiit-lc id flirty- live ilcgicrv II (Im* operator 
:, djo»l ' Hie inn << i|k* In a liiiii/untal jmim- 
1 anil looks i town U|ioa it »u tint nnr eye 
••ikes tin- minor ami the other eye strikes 
tin- paper u|ion wlikli ( lie pirlute is to In: 
drawn, tin* draw ine of the •4ijcrt on llir 
to|r will lie louiiil to Im* very easy even 
an uiektlnl artbl. Water color* used to 
rohu |*liotiii:ra|4is are rsirlliiit for u?e in 

l iilllttll'* fill li* llllt'f ttltlf *1 \\ | |i|* C 

ll.tlf nf flu* fun in niH'rnwnpv comes limn 
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UsiiiR a earner >1 amt tiii*roso>|*»-. tl*e an 
i In «i m.vtc lliia eliol.i n lU'll'H ••■••hi i< I 


tin prep ai.ilion and mounting of specimens. 
Merely In taken specimen and seal it between 
la's 'tides, is imt eniiiu:l). Stuli a makeshift 
will last for a few Imuis but what we want 
.lie *pn innii tint will last for yea is. lienee, 
the nrn • itv of tun king mountings that will be 
frn* from -pore infested inoislure. Indeed (lie 
elimination of muistuic is the big problem. 

' 1 1 1 *-l il is ext iemely easy to mnunt 
•»"b trunnion I longs as n fly’s wings and 
a piece of union skin, il is not ho easy to 
mount mate compUculcd structures (tint will 
i»"t p;i" sufficient light to permit of their 
cviiuinition under tin* microscope. To tin 
this we must cut slices of these objects so 
thin that they will pass enough light to reveal 
what i‘ inside them. Such thin slices are pre- 
pared by a little instioment that works on 
tin- * urn- principle as the meat sllcer in lonelier 
'hops. Stub an instrument is called a micro- 
•"•no and it may be easily made by one in 
P" * i “ion of a few- household tools and nvet- 
age ability in using them. 

Aimed with a inkmlnme and n knowledge 
<>l the pirpa ration of slides, which will lie 
discussed next inontli, we shall be in a posi- 
• i"n lo make our collection of photomicro- 
naplis mm It mote extensive and inleiesling. 
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Microscope “Movies” on Screen 


( “^AN you itliauilie anything more 
thrilling than a germ's -eye movie 
i of our fantastic universe of the 
microscope? A living picture of 
llial Strange wot hi of the amm-hn. the 
spore, and the algae, thrown on a six- 
fool screen, revealing the daily habits of 
microscopic actors as they fight, forage, 
and reproduce. 

The amateur mictoscopisl need not 
journey far to view- this novel moving pic- 
ture show. Your silting room can he the 
theater, a while wall the screen, and a 
simple homemade micro-vivarium the pro- 
jector. 


With this inex|*cnsive piece of np|W.V 
Ins vou fan produce your mvu ili:inias 
of (he microscope in Inn* I lylKtroml fash- 
ion. Si tile, death, and louse adventure 
will unfold licfnrc your eyes in an ever- 
i h inging pattern of queer microscopic life. 
And for all this, five dollars Spent for 
uvtteikils will lx* your ticket— pood for 
;t lifetime. 

Until you have viewed a drop of water 
as the micro-vivarium projects it. von 
have missed the most beautiful and in- 
teresting of all sights. Tiny living crea- 
tures. enlarged until they dwarf even the 
largest gold fish, swim and dart across a 


giant circle of light. Fantastic animals 
and grotesque plant life parade before you 
like a scene viewed through the port- 
hole of Jules Verne's magic submarine. 

Hut let us get on with our work. You 
will have plenty of time to marvel at 
this mysterious wonderland at first hand. 

Although you will have to buy a few 
of the materials for your micro-vivarium, 
the objective lens of your microscope will 
form the most important part. The rest 
of the equipment consists of a baseboard, 
two inexpensive eyeglass lenses, ail im- 
provised water cooler cell, and a home- 
made arc lamp. 
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•Since (lie (wo condenser lenses (A and 
H) arc (o lie arranged so (hey are mov- 
able, (lie exact position of each supporl 
on (In: one by six-inch by tluee-foot base- 
board is unimportant. For convenience, 
the ccnler support can be placed approxi- 
mately in the middle. All three supports 
can be assembled and fastened in place 
with brads or screws and glue. 

As you can see by studying 
the photograph and drawing, 
the main front support per- 
forms a double function. A 
projecting arm at the rear takes 
the movable condenser lent It 
and the support itself contains 
a metal plate having a one- 
fourth inch aperture drilled in 
iis center. Naturally, the aper- 
ture must be placed over a lar- 
ger Imle in the wood support. 
Two spring clips fastened on 
each side of the plate serve to 
grip the ends of (lie microscope 
slide and hold it in place over 
the aperture. 

In front of this main front 
support ami attached to (lie 
same base block is an adjust- 
aide spring holder for the ob- 
jective lens of your miiroscope. 
You ran make this by fastening a one- 
half bv two by six-inch wood block, hav- 
ing a hole drilled through it to he a liglu 
lit for the upper end ol your microscope 
objective lens, to a two-inch wide strip 
of springy metal, lie suie the suppmt is 
long enough to bring the renter of the 
objective in a direct line with the con- 
denser lens and apcrlur- Kverylhing iinw 
be carefully lined up if you want («• gel 
the best results. 

A wing lml I breaded on the projecting 
end of a long boll passed through hoiiron- 
lal hides in ilie main support and objc 
holder forms the focusing adjust mer 
the microscope lens. A lock mu sri 
up light against the front face of the 
support prevents tlu* fnwi tin 
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glass slide that will form 
vour microscope aquarium. 
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•>( contl i ik i ini; ami ancmMing your own micio-vlvm iimi 


W it hocil il, vour t in v act- 
ors would meet a horrible 
dcalb by I toiling. 

I wo sheets of gnod- 

Icnglh of rublicr tubing, 
and two liomrinacle wood- 
en clani|>s arc all that you 
will need lo assemble the 
cooling cell. Ileixl ihr tub- 
ini! t plate it lu % * 

tween the I wo pieces of 
glass, and bold the parts 
together with the damps. 

The U-sha|>cd lube, pressed 
lightly between lint rev- 
(«mul<*5 of will form 

a watrr-tigiit well. Using 
hnuh or screws, faslru l Ik* 
w.ilcr cell in |4.icc in a 
shallow notch cut in (lie 
front of t lie center support. 

All hough simple biconvex lenses were 
used as the condensers in the original, a 


combination of eyeglass lenses costing 
alwiut a $1.50 each has been found lo be 
I n sii|M*rior. You can Iniv the right type 
of lens from any optical supply house or 
through your neighborhood optician. Lens 
A should be a forly-millimeler diameter 
eyeglass lens having an cighty-four-milli- 
nietcr focus and lens It a f orC y-millimclcr 
diameter lens having a fifly-millimelcr fo- 
cus. A lens sel of this type can be used 
with cither an eight- or a sixlccn-milli- 
nieler objective lens. 

For I be light source, you can use any 
form of arc light you may have on band 

O’-S M- July ’.tO, p.W), or you can make 
one from straps of wood and metal and 
two short lengths of stiff wire. 

If you follow the inex|>cusivc arrange- 
ment shown, your fir't job will be to wind 
the stiff wire into two tight coils that 
will be a close sliding fit for the type of 
carbons lo lie used. If you have alternat- 
ing current, both carbons should lie of the 
eight-millimeter variety. With direct cur- 
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MICROSCOPE OBJECTIVE LEMS 


WATER COOLER 
POP LIGHT BEAM 


ARC LAMP 


HOW TO MAKF, 
MICRO VIVARIUM 


APERTURE PLATE 


Tlii.t plin|"|>rnpli show* 
* l«e essential |>am aivl 
arrangement ol the n>i- 
rro-vivariiun as it looks 
when completed. It is 
easily constructed anil is 
li|*lt»c<l with a home- 
made arc I is; lit. Six-foot 
images may he projected 
with it oil screen or svall 


CONDENSER 

LENSES 


'TOCUS 

ADJUSTMENT 


rent it si.x-milliim-ii-r carbon should l»> 
I'lffl'ctl in llu* vtTlirnl position .m<l :m 
rislil-imllimelcr carlxin in i lie liorixoul «l 
position. 

Mount l In- wire cm lion lioltlcis :it (lie 
lop initl front 

edge of llu' arc mounting block. One «»( the 
screws nr bolts for holding nidi roil in place 
ran bo list'd as a (nminnl lor Hit* rnrrrnt sup 

ply. To protccl (he tipper edge o I the i 

Mippnrt from tlie intense licnt of llic catlmii 
arc. slirnlli it in metal nr n<bc: to.. In fact, you 
ran Improve I lie cmistriirtinn pit ally by stilt 
MilnliiiR a piece of sheet asbestos lor the w.m-I, 
As hitliralctl, the rlrrlrii.il clrrnil con-i’lt 
of it suitable resistance, rlllirr fi\rt| or vnti- 
ablr, placed in series with Ibr arc anti Ibr 
boll r lighting circuit. 

W HEN vou have complctrtl the shot 
nirlal housing for your art: lichl ami 
have fastened il in plate with a single pivot 
boll, in sm It it way that it ran br liltrij Irrr 
of ibr rarbons, you arc rrntly to nuke the 
ini il adjustments on youi mh ro s 1 irium. 

bill 1 lie cooling cell with tap water, pbn: 
(lip circuit into the bouse supirly, and 
just the mtlions f«*r the best arc. He sure that 
I hr bright point of llu* arc lines up with Ihe 
Inin and npcrluic. Then, remove the con 
ilrnsrr lens < It ) nearest Ihe objective ami slidr 
Ibr Ollier comlrnsrr (A) bark ami forth on 
ili rail until the spot of light slrikiop Ibr 
baric of Ibr a|icrlurc plate is as bright as 
you ran make it. 

I .ravine the lens A in that |tosilinn. n- 
pint r lens II and adjust it until tlie spot acain 
teat lies ils maximum point of intensity. The 
beam of light passing through the conden* 
srrs, (lie cooler, and the a|>erturr then should 
be a brilliant spot on the lens of the objective. 

Ilavinc marie llicsc final adjust roents, you 
ate ready for your first magic trip through 
an enlarged microscope lanrl. Although Mo- 
ordinary specimens in vour slide library cm 
be used in your micro-vivarium, tin* subjects 
l hey contain are dead and present none of 
Ihe beauty and motion of the living vaiirly. 
besides, you can make up sjiecinl aquarium 
slides that will show you the living things. 

If you were successful in your attempt t" 
tapturc tin* wily Volvo* Globutor described 
in a previous article (I*. S. M.. July p. 
.**•), you can prepare him as a subject f”r vour 


Rto 

GLASS 


CARBON 


hood ron 

ARC LAMP 


COIL CO-WIRE 
CARBON HOLDER 


Mf.TAI. 

SHIELD 


Details of IwiikhuiIt arc light 
lor your mkfo-vl*atium are 
’h»*n above. Condenser Ifiu 
holder •« Illustrated at the ri(ht 


CONDENSER 
LENS HOLDER 


tit'l microscope movie. All that is needed is 
a rlass sink- of the ly|*c having a shallow well 
ground in its up|«er surface and a small cover 
platr. Aquarium slides are simpler to as- 
semble than the odd storage variety. 1’lacc 
the wafer containing vour aitor in the well 
of t lie slide arid slip the tiny cover glass into 
pLire. Capillary attraction will hobl it in 
plate without the aid of cement. Then place 
the slide under Ihe a|>crturr plate clips ami 
adjust Ihe objective lens until a sharp image 
of your captive is thrown on a white screen 
which is about si* feet from the projector. 


RESISTANCE 
(ELEC I RIC IRON 
HEATER.OR 
/TOASTER) 


Vou can even store your specimen slides from 
I iy without killing the organisms they 
hold. Simply slide ihe cover plate down a 
l > 'lie so the rim of the well is exposed. A drop 
of water taken from the same source as the 
original placed over the opening each day will 
keep your captives alive and healthy. 


\ / OU can make up your miniature projcc- 
■ lion aquariums as you need them. *1 he 
well sH*lc« and cover glasses are so inexpen 
sive you can keep a siqrply of them on hand 




mm 
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w.lh Your Regular Intlrumonl 
ond a Few Oddi and Ends. You 
Can Rig Up a Microprojeclor 
Thai Will Throw Iho Enlargod 
linages 0 f Microscopic Ohjocls 
on a Screen for Enlerlaining 
Largo Groups of Your Friends 


MORTON C. WAILING 


PULA It SCIENCE. MONTHLY SEPTEMBER, l 


wxi|ie, and its slides are I he type ordi- 
narily employed in microscopic observa- 
tion. Unlike a lantern-slide projector, 
however, it projects an image of the 
original object, instead of a photo- 
graph. 

A microprojector consists essentially 
of n source of strong light, a micro- 
scope. and a system of lenses for di- 
recting the light through the object and 
into the objective lens of the micro- 
scope. Generally, the lube of the micro- 
scope rests in a horizontal plane. In 
Ibis position, il can be used with all 
permanent slides and with many live 
k peri mens swimming in water beneath 
a cover glass. However, for the pro- 
jeciion of most live specimens, and 
other objects that might run or fall off 
the slide, a vertical microscope general- 
ly is better. In such a case, a mirror or 
prism, placed Just above the eyepiece, 
Intercepts the upward-moving light 
rays and directs I hem at right angles, 
so they will strike a vertical screen. 

There are so many possible sources 
of light, so many kinds and arrange- 
ments of condensing lenses, and so 
many accessories such as polarizers 
and water cells, that It Is next to Ini- 
IKissiblo lo describe an ideal micro- 
projector. Therefore, I shall do the 
next bcsi thing, and describe nil Instru- 
ment. built largely of Inexpensive parts, 
tlmt can serve as the basis for develop- 
ment of a projector to meet the spe- 
cialized needs of the individual. This 
instrument, because of Its flexibility, Is 


The microp'oj»clor in ui". II ho* a polar 


of whatever Im an the slide, 
come the Increased nnpnrttinlt I 


Two sixty-millimeter plano-convex Unset of 
three-inch focal length, held in a special 
mount, mako the condenser unit shown above 


To protect delicate slides from radiant heat, 
a simple water cell is interposed between the 
condenser ond the specimen when needed 


me lomp assembly, snowmq now me ouio «s 
mounted on the lathe bed that forms the base 
of the instrument. Note the lamp housing 







VlAUP ^COwWseA OBJECTIVE 
4<r*Mfc*te*etor40bj-Pai#r P^qject&r 

• m •- wAtai celt 
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LaWOE/1 


4mpHou\* 
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Rffw 
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AMALYZER 


WATER CELL 


POLARIZER 


LATHE BED 


conthuefion dtloilt 


Assembly of Ih 


in itself nn excellent experimental proj- 
ect, for It call be used to try out vari- 
ous arrangement*! of condensers, anil 
for other research. 

KsHCnllnl pails of the nileropmjoctor 
are: the base, source of illuminatlmi. 
condensing system, water cell, polar- 
izing system, and microscope. Since you 
will, no doubt, want to use the micro- 
scope you already have, It really should 
be considered the stinting point. The 
height of the center line of the tube 
above the bed of the Instrument, when 
the tube Is horizontal, determines the 
distance from the bed •" Mm centers 
of the lamp filament, condensing lenses, 
and other optical parts. 

The base of the mleroprojcctor is a 
cast-iron lathe bed, aland eighteen 
Inches long. Such beds nre used for 
very small wood-turning lathes, and 
can be purchased a i hnrdwure stores 
and other dealers handling home-work 
shop tools, for about a dollar. The bed 
has a slot naming for most of its 
length, ami t lie* lop surfaces of the 
ways, or rails, are ground level. In 
selecting a base, pick mil one Mint looks 
reasonably straight when vou sight 
along its upper edges. An optional im- 
provement is I" install non marring 
feet, two of which should bo adjustable 
yo the bed can he leveled on an uneven 
bench or other surface. 

P'or the light source, you can use a 
100-wall tor larger) projection lamp: 
a 108-watt, six- volt microscope illumi- 
nator lamp, or a six-volt automobile 
headlamp. The 108-watt lamp and auto- 
mobile bulb require n transformer for 
operation. You can buy special trans- 
formers for the microscope lamp, but it 
it cheaper to employ an ordinary toy 
transformer of 150 watts rating, with a 
six-volt tap. He sure Hint tlm wattage 
rating is great enough to handle the 


lamp, or maximum brilliancy will not 
lx* obtained. 


C ONSTRUCTION of the lamp sup- 
port and housing is shown in the 
photographs and drawings. The method 
of mounting the upright rod is hnjmrlnnt , 
because it also Is used for other units of 
Hie projector. This upright consists of 
n qunrtsr-lnch steel rod threaded at 
mie end. A machine bolt with the head 
cut ofT will do nicely, if it Is long 
enough. This length. Inci- 
dentally. depends on the 
height of the optical axis 
of the microscope above 
the lathe bed. Cut a block 
of brass or steel measur- 
ing about one-eighth by 
one Inch, and as long hh is 
necessary to reach across 
the lathe bed. In the cen- 
ter. drill a bole and tap it 
to thread over the end of 
the upright. Use a washer 
and nut. preferably a wing 
nut. to fasten the upright 
in position. This arrangement makes 
longitudinal adjustment easy, and lat- 
eral adjustment is possible to the limit 
Of the width of the slot in the lathe bed. 

The lamp must l»c adjustable for 
lieight, and have some skle-to-sidc 
movement as well, so that it can be cen- 
tered with respect to the rest of the 
optical system. A block of brass or 
steel, drilled to slide freely over the up- 
right. ami provided with a wing set 
screw to lock it in position, supports the 
sneket ami provides those adjustments. 
You can 

purchase sockets from nn nutomobile- 
nccessory store. Tlie one shown is dou- 
ble-ended. requiring a bayonet plug at 
the lower end. Find the position of the 
socket necessary to expose the lamp fila- 
ment in the direct ion of the microscope; 


anil at the rear of the socket fusion, 
with rivets made from brass escutcheon 
pins or small nails, an Iy shaped piece or 
1 1 mss or Iron, measuring In cross sec- 
tion perhaps one sixteenth by throe- 
cighls of an Inch. In the projecting part 
of (his piece, drill a hole to receive the 
screw that clamps it to the adjustable 
block. If you are employing a 110-volt 
lamp, insulate the lamp socket from the 
rest or the projector by using mica 
washers and an Insulating bushing be- 
tw< <-n I he socket bracket and the mount- 
ing screw ns shown in I he drawings. 

The lamp housing can be made of any 
kind of metal, mid can be of any shape 
Hint will provide sufficient, shielding, 
jet allow adequate ventilation. The 
housing shown was made from two tin 
cans; one. larger than the other, serves 
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A holder for lh« polariter dill. improviied from o The onalyier dill ii mounted o»er the 
cardboard bo» with o screw lid. This disl is placed microscope eyepiece in o holder made 

between the water cell and the end of the microscope from a threaded jar lid and wire clip 


iih n cap. A nIiui'I length of Inns* tubing, 
silver-soldered mid riveted lo Hu* Inside 
of tlio housing whore It will slide over 
tin* pnd of the uprij: ItL rod when tint 
housing I* 111 posit ion. provides n sup- 
pint. Cut ii tuiinll hole In tin* housing 
so Mini light from Hu* lllnnient run 
reach tlni condensing lenses Tin* sninllet 
tin* hole, the hot lor. provided It doe* 
not shield the lllnnient. 

T III'J proper comloiiHlng system to line 
for inleioprojoetlon depends InrRely on 
Hip decree of magnification. For low- 
power projection without nn eyepiece. 
Hint for low (tower* with nn eyepiece, n 
slmplo condensing system consisting <>f 
n pair of plnno-convex lenses. or merely 
ii nlnule Hpherlenl condenser ten*, run 
he imed. For higher power*, n micro- 
scope hnvini; n sulwInRi* condenser 
Hhoilld he lined: or else nn nddltlonnl 
condensing len* enn he pi need very clone 
lo tlu* microscope stage. A 7.ft-power 
tripod mnp.nlfter lens, or n *lmllnr len* 
from n dissecting microscope. sometime* 
makes nn excellent auxiliary condenser. 

For simple projection nt low or mod- 
eruto magnifications, without nn eye- 
piece or with one of moderate power, n 
pair of plnno-convex condensing lenses 
like the one* lllustrntcd will prove snt- 
Isfnclory. These ore slxly-iiillllnicter- 
dlnmeler lenses of three-inch focus mul 
cost, complete 

wit 1 1 mount, less than four dollars. 

The photographs show these condens- 
ers mounted on nn upright in such n 
way Hud they enn he adjusted horizon- 
tally nnd vertically. It was found, how- 
ever. Hint only the vertical adjustment 
Is i iM|iilied, provided the lenses are Tidi- 
ly well centcied with respect to Hie lied. 
Any slight variations can he overcome 
hy adjusting the lump position The 
mol n I tube In which Ihe lenses are 
mounted Is encircled In* a hand of shed 
brass or till plate, which in turn Is 
fusioned to a liras* block, equipped with 
a set screw, like Hint employed Tor the 
lamp socket. This brass block enn be 
merely a piece of tliiee-qiiar ter- Inch rod 
about one Inch long, suitably drilled and 
tapped. 

A WATER cell for absorbing radiant 
heal, is desirable when slides likely 


(o Im* damaged by beat, or live s|ieel- 
nicns Hint would be killed by it. are being 
projected. An easy way of making a 
cell Is shown. Cut two squares of glass, 
preferably thin plnte, nnd measuring 
three and a half to four Inches on an 
edge. These pieces press against a U- 
sbuped length of ruldiei tubing that pro- 
vides n water tight seal and at Hie same 
lime nets ns a spacer. To prevent com- 
plete collapse of this tube, insert a length 
of InMilntcd electric cable or wire, or 
other material. Squeeze the glass tight- 
ly against the tube with C clamps and 
bind the edges securely with adhesive 
Iii|m\ Then you can remove the clamps, 
nnd Ihe tape will bold the glass in con- 
Inct with the rubber. A more satisfac- 
tory. but not so simple, method I* to 
construct n pair of wood or metal frames 
and provide them with bolls nnd whig 
not* go that pressure can Ik* applied to 
the glass. 

The Ideal place for a water cell Is 
he! ween the (wo condenser lenses where 
the light travels In ■•mallei rays; hilt the 
cell works satisfactorily enough when 
placed between the condensers nnd the 
microscope. 

For shorl-rnnge microprojection, say 
over a distance of five or six feet — ade- 
quate for showing slides l«» a dozen or so 
persons — you can use polarizing disks. 
Tills opens up an extensive additional 
Held, for you can demonstrate with strik- 
ing effect ihe remarkable range of colors 
and patterns produced by chemical 
crystals nnd other substances when 
viewed by polarized light. The polarizing 
disks, which can l»e obtained In various 
foims, are used in pairs, one (the ana- 
lyzer) over llie microscope eyepiece anil 
(lie oilier (the polarizer) somewhere in 
Hie light beam. The disks illustrated are 
about two inches in diameter, ami were 
not Intended primarily for use with a 
microscope. It is possible to purchase 
disk polarizers that drop Into I lie filter 
rings of simulant ml«*roscopes. ami an- 
alyzers that fit over the eyepieces. 

T HE mountings shown were designed 
to adapt the large disks to the pro- 
jector. The one. bolding the disk that 
polarizes the light l*efore it enters Ihe 
microscope, is made from a screw-cap 
cardboard container of the type com- 



How Ike microscope it clompod in potilion. Ill 
bote rotli on a plotfoim of thcol aluminum 


manly used for packing small nuichlno 
parts, medicines, nnd other commodities. 
A bole Is cut In the cnp, which then be- 
comes a Ih tended ring to clamp Ihe disk 
against l he end of the box. The hoi tom 

I* cut off and the box (dipped Into a 
sheet -metal ring fastened to an upright 
clnmpiHl to the lathe heel. This ring fUs 
loosely, so that Ihe disk can he rotated 
to regulate Ihe plane of polarization and 
to aid in producing color changes and 
other effects. 

The analyzer disk is held over tho 
eyepiece by another box or Jar Ihl with 
a In do In II lo accommodate tin* eyo- 
plerr. A simple wire clip, bent as shown, 
hold* the disk In tin- lid, yet docs not 
Obstruct the light rays. 

T HE method of mounting tho micro- 
scope on the lathe bed will vary with 
the type of base Ihe Instrument has. 
( lean ally, a rectangular piece of wood or 
metal can he bolted to the bed, and 
provided with n wood or metal bar that 
can bo chimpcil, with a small bolt 
equipped with a whig nut, across the 
feet of Ihe Instrument. Ho sure lo 
adjust ihe mlcroscopo carefully, so that 
lls optical axis Is parallel to t he lathe* 
bed base. 

After ihe mlcroprojcctor 1* complete, 
set II up In a darkened room, adjust 
the microscope for lls lowest power, 
nnd clamp a slide against Ihe stage. 
Move Ihe lamp or Ihe condenser one 
way or Ihe other, until the Image of 
Ihe filament Is formed on Hie plane 
of the slide. Focus the microscope until 
Ihe linage is sharp on a screen placed 
two fed or so away. The Illumination 
probably will still he uneven and poor, 
but this is remedied by slight readjust- 
ment of tlie condenser or tlio lump. 
Strive for maximum brilliancy of Il- 
lumination on tho screen. To achieve 
this requires a little patience. Filially, 
clamp everything rigidly in place, nnd 
you will not have lo bother much with 
adjustments after that. 

You probably will discover a number 
of little refinements that will improve 
Hie performance of your inicroprojeclor. 
A shield, such as a large disk of card- 
board with a hole in It, placed around 
Ihe microscope tube, will keep stray 
light from leaching the .screen and 
dimming the image. It you use a micro- 
scope having a substage condenser, try 
the effect of removing the condenser 
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entirely, or of using only the lower 
lens of it. If your Instrument has no 
substage condenser, try inserting addi- 
tional condensing lenses. 

AS I'*OH suitable objects for projecting. 
/ \ they are unlimited. For entertain- 
ment purposes, live specimens such as 
vinegar eels, creatures found in stag- 
nant pond water, and small insects seem 


to have the greatest appeal. 

For polarized-light projection, try 
various chemical crystals. A thin layer 
of crystals formed by evaporating a 
mixture of cop|«r sulphate and mag- 
nesium sulphate on a slide will produce 
a variety of color. Examine also various 
hairs, potato starch, and anything else 
that responds to polarized light. Some 
objects, such as starch, will not show 


well beyond a projection distance of a 
few feel, except with the most intense 
illumination. Another interesting polar- 
Izod-llght feature is the projection of 
strain images in celluloid or glass. Clamp 
a piece of metal lightly against ilie edge 
of a draughtsman's celluloid triangle, and 
see if the resulting strain images are 
intense enough to show on the screen. 


A ( Camera lor 
Your .Microscope *' GavlobuJo,in! 

* l>S\t)f ?! All CPICMPC t (f it. 


llailJ This Simple Apparatus ami 
Seep a I'holo# aphir UeroiA of the 
Interesting I hints You Discover 


THAT’S EASY TO MAKE 


NSON 

POPULAR SCIENCE MONTHLY 
AUGUST. 1935 


AR T of Ilie pleasure of owning a 
miei osi ope is I Ik* l hr ill nl show- 
manship. 

Suppose, for instance, that you 
are cxplniing the micro 'topic jungle of 
g i ecu algae in a «ln*p «>f stagnant pond 
water. and you catch sight of a partial- 
hilly inlneslinc group of v«u Ihellae, or 
hell llower animalcule*. I liev nic as beau- 
t i ful as a l>e<l of microscopic tulips, and 
their movnnenls, as they hob up and 
down on their springlike stems, are 'u in- 
(nesting lltal V0I1 lung l(H a fii<nd to 
share the wonderful sight with you 
Sm h discoveries, however, arc all loo 
fiequcnlly mark* when the midiciKe is ab- 
Rent. If you wish lo exhibit them, you 
must resorl to photography, which will fix 

the spectacle permanently on mner. lb- 

sides. you can in Ibis way gradually build 


up an album of microscopic "animal pie- 
lures." taken in the invisible, water woild 
which will U* of increasing interest and 
In-auly as yon mid lo your successes in 

phot otitic rogrnphy. 

Hut living i re a lures move, ami even in 
a drop of water they often move rapidly. 
How can you catch tin* Heeling picture— 
the second of relative stillness when a 
tiny irealrm* is |>oiscd, |>erhaps, u|k»ii a 
green I hr earl of microscu|HC plant? 

To «lo this, you must first devise a 
form of camera which will cnalitc you 
to oltserve your iuruiilrdmal subject up 
to. and during, the second when lire pic- 
ture is taken and then provide some means 
of dealing a flash of brilliant light with 
which to take the picture when the little 
irealure is momentarily quiet. 

A phot ollash bulb will, of course, fur- 




i/ATCHlNO THROUGH 
V THE FINDER TUBE, 
THE OPERATOR IS 
WAITING FOR TME 
RIGHT MOMENT TO 
OPEN THE SHUTTER 
OF HIS CAMERA... 





Drawings above sliow details of camera Bland, 
triced mechanism, and shutter. Patterns for 
shutter blades ami spring are given elsewhere 





THE SURVIVOR Vol. 6 


2633 


THE SURVIVOR Vol. 6 




FILM-PACK 

HOLDER 


This photo-diagram illustrates the action ol the alanting cover 
Class in allowing licht Iron, the microscope to pas* through to 
the him pack, while alto idlccting an image to the viewing tube 
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nisi) I he (lash of light needed, lit (he ease 
of l lie moving pictures, to lie dest tilted 
later, a pliolollood lamp will he usetl in- 
stead. 

Siiuc I he essential thing yon need in 
laking photomicrographs of living sub- 
jects is a camera of the reflex Iv|r\ which 
permits you to view the image until the 
instant the pit I me is taken, let us see how 
you can const met one on a miniat me 
stale. 

This can be done easily hy I he use of 
an ordinary round, one-inch cover glass, 
such as is used lo cover a specimen on a 
slide. When one of these pa|HT-tliin disks 
of crystal is mounted at an angle of fotly- 


U'lng rlic 
Author 
« by At a 


five dcBHTS in a cardhonrd I iiIh*. as shown 
in the diagram on this page, ii allows most 
of the light coming tlnough the miiio- 
Si'ope eyepiete to pass straight ihtniigli 
to a grouml-glnss screen on which you 
can view I lie magnified image. Tin- cover 
glass is too thin to distort this image, as 
a thicker glass would do. Kunugh light, 
however, is reflected ft mu the smfaie of 
the cover glass so dial a part of the rays 
are deflected into a focusing Ink* 
set at light angles and onln a smaller 
ground glass which makes second image 
visible through I he focusing lube (J). It 


HOW MICROSCOPE MOVIES ARE MADE 
With the finder tube, microscope, and lights 
arranged as At ihc left, you c an take movies 
with an ordinary amateur movie camcia, us- 
ing a photoflood bulb for illumination. The 
film strip above was made by the Author 


: — i ' 



: j 


creates, a soit of iieiisenpc. enabling von 
to see into and <lmvn Ik* mi* toscofie Ink* 
and lo virw the identical image which is 
projected on die large gmund glass screen. 

'I In* only precaution needed in adjust- 
ing the position of the giouiul glass in 
the focusing tube is lo place it so that 
• lie distance front the center of (lie cover- 
glass reflector to each of (lie ground-glass 
screens is the same. 

Von need not. however, measure these 
distances. Simply mount die smaller 
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ground-glass screen in I he cm I of n lul>«r 
(J) which slides inside of I he ntnin fo- 
cusing tul* ((!). Then, when l lie complet- 
ed camera is placed on its stand over (lie 
microscope. i( is easy (o locus (he image 
of an object sharply cm I lie laicer ground 
j'lass screen and push the sliding inner 
(ill* (J) in or out until (lie image upon 
its ground glass is also perfeilly sliatp. 
After this focus is once determined, the 
inner lube can Ik- glued fit inly iu place. 

The tubes are easily made by moisten- 
ing and rolling up oidiiiaiv gummed two- 
inch, package-sealing tape. The small, 
round screen can Ik* ml from a sheet of 
the frosted celluloid sold at cameia stoics, 
from a bit of architect's Inning doth, or 
a sheet of oiled will- 
ing paper. The si ale 
plan shows (he dimen- 
sions of I lie (wo (ulies, 
which aie fixed at 
right angles. 

The next step is to 
construct a lecess lo 
hold an ordinary film 
pack of the vest- 
pinkei size one and 
live eighths by two 
and three eighths 

inches, and sort 

of shutter whit h can be oficiird mid 
held open by (lie linger, yel will an 
loinnllrally close whim ils digger is 
released. 

The Seale plans on I he opposite page, 
and the ailual-si/e pal terns given else- 
where will enable you ( »* build the 
tamcra box and slmtler from common 
materials. The base plalr (A) nod the 
slmtler blades (It) should be nil from 
fiber rardboanl having I lie smoothest 
possible Mir- 

farr. Such caidbonrd is often used for iltp 
covets of cheap note book-. Pi inlets also use 
il under the nnmr of prevlmnrd. TIk* slmller 
blades ami base plate can, however, hr cut 

from playing cords with lire uw 

lilackcneil with waterproof India ink. An ex- 
Iremely smooth surface is nm*'saty so that 
lire shutter blades will slide on each olltrr. 
anti on their base plate, with a minimum of 
fridion. 

The shutter springs (C) are made from any 
■ ••nveiiienC pin e of I Ido slit el celluloid. I 

used a piece that was serving as a window m 
a package of large needles. The shutter pins 
(If) ate simply hits of round toothpick fas- 
tened lo the shutter blades with glue. 

The opening movement of the slmtler is 
caused by (Ik crowding apart of the scteois- 
like h In ties by a strong, needle ( E) fastened 
into tltc cn«l of the trigger lever ’litis luip- 
pens ns the trigger is pressed back, moving 
the needle forwartl. When the trigger is re- 
leased, the trigger lever is drawn forwartl by 
I lie rnhhrr-hanil spring ami the celluloid 
slmtler springs push the shutter blades ch*-ed. 

If the patterns of the shutter Wades ami 
shutter springs are carefully followed, yon 
will have no difficulty in making a shutter 
which will close quickly ami positively when 
released. 

Now that our camera is complete, let its 
iry it ton by taking a flash-fight snapshot of 
Some little pond creature. Place two or throe 
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Full tiir p»Hrrn« lor il»e iliuttci Wi4« mud 
ipflnes. The Ma-lcs nr madtot fiber 

c4i'ltx>it<l. the irtinit ot tliln *beer celluloid 


drops of pond water, with a few shred* of 
green algae Hooting in llirm. in a well slide 
on the stage of your mitr«»scopr. The .con- 
struction of a well *lklr was dr‘<nl>ed in nil 
earlier tone (P. S. M. f Feb. *.«.». |». 16). 

■ | n |IK liglit VHIK« should l»e ananged as 

I sltown in tltc HmtograiJi. The |tnll 
switch (screwed into one side of a double 
••M-kct) is off ami a phntoflasli bulb is s* rcwctl 
into its socket. light tl* small ten- **r fifteen- 
watt bolh in tltc other si'le of the double 
socket so that its rays arc thrown up through 
the nmcroscopc by tltc mirror. 

After locating a field containing some prom- 
ising cicolure-— voelketta. rotifer, or wlut not 

■focus the image carefully «>n the ground 
glass am I refthre the glass with a film pack. 
With the slmtler of (Ik* cameia closed, pull 
•iff the pack's safety cover. 

All is ready for tlie exposure except Hie 
subject. With your eye to the viewing tulie, 
manipulate tlie f<tciiui*g screw of tlie micro- 
scops* to keep your subject in focu« If it sud- 
rlenly leaves, the field, sliift tlie *4i*k* on the 
stage a little and follow it. if |Mvxsihle. Ot find 
another subject. Wlten it is finally quiet and 
in focu«. quickly, Imt gently, qen tlie slmtler 
trigger with your left hand and turn (lie cur- 
rent into the photolbsh Imllt with your right. 
Then instantly release the shutter trigger and 
allow it lo close tlie blades. 

II YOU find a subject xvhich is firmly at- 
l t ached to a filament of algae (ami rela- 
tively quiet) you need use only a ten-watt 
hosted bulb instead of the lihotollash, mak- 
ing a quick lime rxjmsure by pressing lurk 
and releasing the shutter trigger A fifth lo 
a half second is enough. You will find it bel- 
ter to stick to (lie lower | lowers of your in- 
strument at first (100 diameters or less) as 
the amount of light coming through lo the 
film r> weakened considerably by using the 
higher- powered objectives. 

Probably one of the most fascinating photo- 
graphic stunts to I* done with a microscope 
is the taking of movies. For this, you must 
have some kind of motion-|iicturc camera. 
This is not. however, an adventure to lie un- 
dertaken until yon have mastered the tech- 
nique of taking ‘stills** as just drscrilwd. After 
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you lave ha<l some good results with this 
photoflood or flash method, you can advance 
confidently into the movie field. 

Tlie strip of film reproduced was taken 
by the author with an old-fashioned hand 
movie camera (using standard tliirly-five- 
milliim-tiT film) but it could have been done 
equally well with sixteen-millimeter equip- 
ment. It is not, however, advisable to vx- 
|K-rimrnl with eight-millimeter cameras. The 
adjustments are too small. 

Tlie technique differs from that of “stills" 
only in that you cannot focus on a ground 
glass placed in the plane of I lie film but must 
measure the distance between the film plane 
mid the camera front, after removing the lens. 
With this measurement, you can arrange your 
focusing attachment so that your first experi- 
mental shot flashes will be fairly sharp. After 
taking them, mark with a pencil the |Miint on 
the inner till* (J) to which it is flushed in. 

To increase the sharpness of your pictures, 
tin* following steps should he followed: Put 
any mounted specimen slide under the ol»- 
j relive. Adjust the camera with the lens tube 
(II) pushed all the way into the empty lens 
socket. Focus on the screen at a point where 
you tried the fu>t experimental flashes. Pull 
..lit the focusing tube (J ) slightly and re- 
focus. Turn on the flood light and take a 
one- second flash. Mark the point on I lie tube 
(J) Tl.cn push the lube in very slightly be- 
yond the lunik where the original flashes were 
hied, and lake another short flash. Also mark 
this on the I ul «e. When the roll of film with 
these experiments on it is developed, you can 
determine at which of the three experimental 
points the tulie (Jf should be iwrmaiiently 
glued into a fixed focus. 

A S IN every other phase of craftsmanship, 
l>erfcclioii comes only lo the fwisistenl. 
At first, your hunting of live creatures in I lie 
microscopic jungle may include more misses 
than hits, hut even thru von often will be 
rewarded by some beautiful snapshot per- 
fcctly caught and iu fonts. As you become 
more and more at home with your equip- 
ment, your average will get better and better, 
until you have the satisfying album of en- 
largements from your negatives which is the 
goal of every photomicrographer. Ami when 
you given little show of microscope movies, you 
can he sure that your audience will he thrilled. 
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Hook ci CAMERA to 
Your MICROSCOPE 
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WITH HOMEMADE APPARATUS COSTING ONLY 
A FEW DOLLARS TO BUILD, YOU CAN RECORD 
YOUR DISCOVERIES IN PHOTOMICROGRAPHS 

By MORTON C. WALLING 
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things there sire to examine. 

Jlii*. merely looking is only 
half the fun. Finally fasci- 
nating is the business of re- 
cording your discoveries on 
photographic film. 

Don't let the term “pliolo- 

micrography" scare you. for 

it nctunlly Is no more dilll- 
cult to make a good pl»otu- 
micrograph of a lice's hnee 
Ilian it is to make a go«xl 
snapshot of your Uncle John. 
All you need is your micro- 
sco|»e and a little additional 
equipment, most of which 
you can make yourself. 

In addition to your micro- 


scope. you must have a source of light, 
a piece of photographic film, and some 
arrangement for holding the film so 
that only light passing through the 
microscope strikes it. Some way of 
focusing I he image sharply on the film 
also is necessary. 

Maybe this sounds too simple. Hut 
not long ago I visited a young chem- 
ist who. with no more equipment than 
this, was turning out photographs of 
microscopic subjects Hint would make 
a professional photomlcrographor with 
a room full of equipment sit up and 
Stare. Ills camera was made from a 
store box. and you still could see the 
marks of the saw that ripped the 
boards. He apparently was violating 
or Ignoring n lot of so-called rules; 
but lie was getting pictures mainly 
I localise he hnd learned, by trial anil 
error, just how to handle the equip- 
ment ho had. 

The first thing is to make the cam- 
era. This consists of a light-light 
wooden box. shaped somewhat like a 
Shoe box. mounted in a horizontal posi- 
tion on a wooden base. The box can l><i 
made of any material Unit Is rigid but 
not too heavy, such ns quarter-inch 
lumber from a store box, or one of the 
composition panel materials. IMmcn- 
sions are not very Important, hut. os a 
suggestion, the box can measure ten 
inches long by six Inches square, llko 
the one shown in the photographs. 


Al the Ml. nbo»«*. or* re- 
pioducvd two photogropht 
mode with the inpipentiv* 
Comoro illustrated. Ike up- 
per picture thowt o plant 
iowto. Ike lower one nemo- 
lodet in pork mviclt. Good 
lighting it not difficult, 
even ol low magnifications 
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Hie completed photomicrograph oullil sot 
up with (ho roicroscppo. The nccossory 
parts can bo bought lor a few dollars 



Against one end of the box rests the 
eyepiece of the microscope, which has 
been broken over to n horizontal |**'sl- 
tion. If your instrument doesn't have 
such nn adjustment, mount it on a sup- 
port that will hold it horizontal. Kltlier 
the microscope or the box Is blocked 
up, so that the two are centered with 
respect to each other. 

There am various ways of coupling 
tin* mieroscope so that no stniy light 
will leak Into the camera around the 
end of the tub©. One simp!*' method is 
to make a little lube of black cloth, 
preferably several layers of it. and pro- 
vide one end with n draw string, a coil 
spring, or a rubber band sewed into the 
seam. This Ills around the microscope 
tube. The other end is tricked over a 
one-inch hole bored In I lie box end. An- 
other method, which permits the micro, 
scope to be removed easily for visual 
observation, is illustrated A split block 
having a hole largo enough 
to At around the microscope 
tube Is fastened to the box 
end, One half of the block 
Is hinged to permit it to 
swing upward, releasing the 
microscope so that It can he 
removed or lilted to nn up- 
right position for visual ob- 
servation. 

In the other end of the 
box, cut nn opening for the 
Dim or plate. A convenient 
size Aim is 3'/i by 4 V* -Inch. 

Although it is possible to 
make out-film holders or 
Itlm-puck adapters from 
metnl or wood, you will save 
yourself a lot of trouble l»y 
purchasing them already 
made. Frequently you can 
gel good used ones at a 
photographic shop. 

After deckling on a film 
size, cut an opening in the 
end of the box slightly 


smaller say an eight li of an Inch nil 
around than the film dimensions. On 
the outside, around this opening, mount 
strips or other devices for fastening the 
focusing screen nnd Aim holders in 
place. The illustrations show the ar- 
rangement for holders Which have 
grooved edges. The focusing screen 
can lie simply a piece of ground glass 
mounted in n wooden frame in such 
a way that the distance from (lie 
ground surface of Hie glass to the 
microscope-eyepiece opening or any 
other Axed point of the camera is 
exactly the same ns the distance from 
the Alin surface to the same jkiIiiI when 
the Aim holder Is substituted for the 
focusing screen. 

Fasten tlie base of the microscope 
firmly to the base of the camera, so 
that the till** will lie held rigidly in 
position. Adjust it so Ural the lube Is 
exactly perpendicular to the Aim sur- 
face, and directly opposite the Aim cen- 
ter. A cross bar held by n bolt and 


I low a plot* holder •» fitted into the 
place provided for if. Right, the il- 
lumination iydom. consisting of the 
pholoflood lamp with o condenser 


winged nut anchors the microscope 
base, as shown. 

Paint the inside of the box nnd all 
parts of the fllm-holdlng 
equipment a dull black. 
You can make a suitable 
paint by mixing pow- 
dered lampblack or drop 
black with shellac or lac- 
quer. The proportion of 
pigment to vehicle should 
he such that the surface 
is completely free from 
sheen when dry. 

Now, with tills and 
nothing more, you can 

make photomicrographs, 
using daylight (not di- 
rect sunlight) for Illu- 
mination. Clamp a slido 
to the microscopo stage, 
Insert the focusing screen 
in the back of the cam- 
era. and adjust tho sub- 
st age mirror of the mi- 
croscope until nn Image Is visible on 
the ground glass. Probably the brilli- 
ancy of lids Image will not be very 
great, even at low magnifications. Now 
focus the microscope ns sharply ns you 
can, using a small hand magnifier, If 
necessary, to examine tho image on the 
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TK;» it a imall phoforni'.fogioph outfit of fho typo that is 
commonly sold fof vs« with inci pensive omul our microscopes 
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ground glass. Remove the glass ami 
substitute a film holder for it. Stick a 
piece of cardboard between the substnge 
minor and the light source, to keep 
light out of the camera, and pull the 
slide out of the film holder. Now, using 
the cardboard ns a crude shutter, make 
the exposure. As for the length of the 
exposure, you'll have to determine that 
by experiment, or else be lucky at guess- 
ing. As a start, try five seconds at a 
magnification of 100 diameters. 

A LTHOUGH you con use daylight for 
such work, it Is a lot more con- 
venient to employ a high-intensity 
source of artificial Illumination. Photo- 
flood lamps, intended primarily for gen- 
eral photographic work, offer a simple 
way of doing this. You ran mount one 
of these lamps about six inches from 
l he substnge mirror or. if directly in 
line with the objective so that no mirror 
is accessary, about the same distance 
from the slide, and use It without any 
auxiliary equipment. But you are like- 
ly to And that the illumination Is rather 
poor, if your microscope does not have 
a substage condenser. If. Is of consid- 
erable advantage to Interpose a con- 
densing lens or pair of them between 
the lamp and slide. A pair of sixty- 
mllllmcler-dlnmetor ( 2 2/5-luch ) plano- 
convex condensing lenses like those 
mentioned in connection with the ml- 
croprojcctor d’.S.M., Sept. M»37. p. 70) 
will do nicely. Place the pair ( which 
should ho purchased III a mount rather 
than unmounted) so Hint on© of them 
is about two Inches from the surface 
of the phototlood lamp, and tire oilier 
Is four or five Inches from the slide. 
The exact distances for host Illumina- 
tion are found easily by experiment. 
Lump anil condenser should preferably 
he mounted on an extension of the cam- 
era base, ns Illustrated. 

IT IS not necessary to provide a lious- 
| Ing for I tie phototlood lamp, but It 
may be desirable to arrange some kind 
of a shield that will keep Its rays from 
striking your eyes directly. If you do 
make a housing for it. mil of a length 
of stovepipe or other material, be sure 
to provide plenty of ventilation, and to 
use a socket not easily damaged by heat. 

Doubtless you arc worrying about 
lire kind of film to use for photomi- 
crography. In the final analysis, it will 
depend to some extent on the kind of 
work you are doing. But, generally 
speaking, you will find it advantageous 
to use a fairly co, trnsly panchromatic 
film for plate). Panchromatic film is 
sensitive to all colors of the spectrum. 

For work not involving red light, you 
may find an orthochroinatic film, or 
even "color-blind” film sensitive mainly 
to blue light, equally good or better. 
There are on the market special fine- 
grained panchromatic films, which can 
he obtained in roll. pack, or cut form. 


These generally are suited to photomi- 
crography because or their high con- 
trast. Another g<iod film, where ex- 
treme contrast Is desired, is process 
panchromatic. Among the materials 
made specially for photomicrography 
are Wrntlen M. and W ratten mctnllo- 
graphic plates. ’Hie M plates nre sensi- 
tive to nil colors of light, while the 
mctallographic plates arc not sensitive 
to red. 

IF YOU do your own developing, it Is 
| best to use developing and fixing form- 
ulas recommended by the makers of the 
film or plate you are using. Make your 
prints like you would any other photo- 
graph. either by contact printing or 
projection. 

And that’s all there is to tire making 
of pictures through the micrasco|>e. 
Fundamentally, the process is not a bit 
different from the making of any other 
kind of photograph: you merely sub- 
stitute a microscope for your camera 
lens. 

Professional types of microscopes 
generally are designed so that the im- 
age formed on a ground glass placed 
at a distance of aimut ten inches from 
the eyepiece represents a magnification 
identical with that observed by looking 
through tire microscope. Therefore, if 
your ground glass is at that distance. 


the magnification can he determined di- 
rectly by multiplying the power of the 
objective by that of the eyepiece. If 
you Increase the distance between eye- 
piece nnd ground glass to twenty Inches, 
the magnification (on tire ground glass) 
will he doubled. At three times the 
standard distance II. Is trebled, and ho 
on. However, there Is a limit to flow 
far this process can be carried, for va- 
rious factors lend to fuss up the imago 
ns the extension becomes greater. 

IF YOUR microscope has a substage 
| iris diaphragm, you will he using It 
to gain contrast, by reducing the size 
•if Its opening. Care must be taken not 
to carry tills too far. or the diffraction 
rings and other patterns will damage 
or destroy tiro image. Excessive stop- 
ping-down is evidenced by false lines 
about lire margins of the image, by 
double images, and by a general distor- 
tion of detail. 

After you have mastered Hie funda- 
mentals of photomicrography with an 
outfit like tire one described, there is no 
limit to the extent to which you can 
carry the hobby. Modern natural- 
color films, for example, open up a vast 
field in the recording of stained speci- 
mens or those illuminated by polarized 
light. 
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in front fitnii pockets into which (lie two 
lower coi ners of I he f rout hoard can be 
slipiN'iL The upper edge is held by a hasp 
ami staple wilh either a hook or a pad- 
lock. as preferred. 

The inner case' for (lie drawers can bo 
made as a separate unit — HiaL is, like a 
box with lop, bottom, (wo ends, and llie 
necessary partitions, and inserted after 
it lias been assembled. The author, how- 
ever, built tlu* drawer case right into the 
larger rase, as shown. 

I he drawers are made to lit llie open- 
ings in the drawer rase. The fronts, how- 
ever, arc a little larger than those open- 
ings Irecause they overhang the edges of 
the drawer case. None of the drawer 
flouts, however, projects at the top in 
I he plan given. 

Some of (In: drawers have inside parti- 
tions. The upper left-hand drawer for 
lest tolas has three snips running front 
front to Kick. The specimen boxes used 
in another dmwer are empty safety-match 
I Mixes. At the rear are two compartments 
for miscellaneous objects. The lower 
drawer for instillments has three parti- 
tions, variously spaced, running across 
from side to side. In constructing the 
bos corners arc mounted uu slide drawer, (lie shits in the sldcpicccs 

comers of the case. Those can be made easily on ft circular saw or in 


ill lulls of 
•les of I Ik* 
• -in, lliirk. 


(o sitin’ yum u|iii|)iiu*hi \\n* 
ItoinjC ilrsiem’il i*> IwM 
iniiroscupc himI accrssoi i«- 
somewhat largei Ilian won 
saiv if tlx* small iniciosiop 
photographs were to be 
exclusively. Also, l lie si 
somewhat by llie tlimcnsioi 
oratory table to which it • 


er I Kind mg is used. make 
•' . in. by I l-in. and <ut 
i. ilivp by **-i ll. wide 
edges id e:u h oil the 
IK- top and bottom will 
PS-ill., and should be rail- 
l of llie longer edges, on 
M. The Kick and fiont 
l7*6-in. so as to fit in the 
Iges of I Ik- front Ktard 
JUi that it will slip in 
the luck, however, 
bly light. Fasten the 
lop. bottom, and bock together with 
ind brads 01 slender lound licnilcd 


miu:* i 


CT i»i which the blades arc placed 
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;i inker 1 >i*x linving some kiml of spat ini' 
anaiii'rincnl. 'Hie i:io..vi t are s| M«rd on 



3 / 16 -iii. cenlcw. Tim upj ■ • >iibl I ii»*l 
drnwer is f<u niiso:lkmrnii* MippliW i.nl 
lias no pai lilions. If ilcsiietl, I wo midi 
Ikiiinl Mills* drowns ran I-- Mib'iinn- <1 
for it. Ill I lie |H)i«io»i of file »ii.*«- iioi 
nrtupieil by Ihc drowns :in* xniimis 
t lamps ami Mhci filling*. Tin 1 1 l 
Imltler, fnsleneil lo lln >ide of (lie l>**\ 
neat I lie ininosi i>|H.\ huim is of a 'ip 
of wood having a row of link *. Il i U*m 
In cons! rut I Ihis huhln so I ha I I In holes 
have dosed Imllmii*. ami In line limn 
with some soft nialerial Midi as bit I 


Ants ?'<<>•> 

Camera, Rasy To Moke 7 <> 12 

Camera. Moon To 7635 

Christmas Tree 7569 

Coal 208'* 

Color Filter Holder 261 1 

Colored Glasses For 20 1*. 

Colored 1. 1 giit Aldn 2000 

Croat I mi (lew World* 2870 

Crystals, Trailing Pare 757U 

Pane lug Dragons 258 7 

Detective, He A 2596 

Detective, Microscope 2605 

Detective Microscope, Malee A... 2599 
Defective, Microscope Stunts. . .2602 

Dyes, Textile As Stains 2601 

Enlarger 2565 

Fabrics 2581 

Feathers And Hair 2573 

Flowers, Matchless 25-10 

norms F roe Other Worlds 7577 
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AIh>vc. welkin*: Jncfjw «*f iik rokifc til 


f-xaii design of all dam|* will dc|>nid <«n 
I lie cf|uipnu’iil ilscll. 

Tin* illuniiiialnr ilhlMrolcd innsiMs of 
a IM-Il riiniini; liaiisfnimci c«|iiip| ml with 
a ib'liliirlit ivllcrlor ami a XV -in u \"li 
ia«lin dial liphl. If you arc iiav. ling 
when’ ibni* i» im IIO-voli clnlrii supply, 
you can Mibslilulr a diytdl I o licry lor 
I In- lull liOim-i. and IlM! a low-V«illag«* 
|im ii- iin* f \|n* d.i-li-l:r.li( I Kill i instead of 
I lu* No. |i>. 

Non ill liml tli • i .i Npiint: itunp. sinii- 
l.ir lo lie. v •*iii|tln>vi| on « lip lioanLt, 
nnuinlnl on |U- itisiik* ol lln* I mill piece 
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Secrets of Meat Curin 

anil 

Sausage Making 

MOB 

[INDEX 158] 


USING HELLER’S MANUAL 

The following is an excellent work on meat curing and sausage making. However, it was 
as much Heller’s catalogue as an instruction manual. The products they sold are obiously no 
longer to be had and for business reasons they gave no hint as to the ingredients they sold, 
you will have to compare their results with the results promised in other meat curing 
works. PRESERVATION OF MEAT ANI) VEGETABLES (pages 33 37) gives many 
indications of what Heller's products actually were. Pages 105-107 gives the formulas from 
Dick's (1872) which might give you some more clues. 

You’ll figure these out in time. Hut for right now. you ought to send away for Morton 
Salt's excellent "A Complete Guide to Home Meat Curing." Send $1.25 to the Morton Salt 
Co.. P.O. Box 355, Argo. III. 60501. 

They have only four preserving and seasoning products as opposed to about 20 of 
Heller's. Maybe Morton's does it all. At any rate, trial and error and intelligent 
comparisons should enable you to match just about all the processes told of in Heller's. 



BEGIN CURING OF MEAT IN THE PEN. 


Thousand!* of pounds of Hums, Shoulders and Sides 
are spoiled annually before the hog is killed. Over- 
heated hogs, or hogs that aro excited from overdriving, 
should never be killed until they arc cooled off or havo 
become perfectly quiet. When the temperature of a 
hog ia above normal, the meat always becomes feverish. 
This is especially truo of large fat hogs, and when 
the meat becomes feverish, it will never cure properly, 
but nino times out of ten will sour. The meat of 
foverish hogs can never be chilled as it should be, and 
unless the meat is properly chilled, it cannot be prop- 
erly cured. Before hogs aro killed, they ought to bo 
driven into a cool place and if necessary, sprayed 
with cold water until they are thoroughly cooled off. 
This precaution is necessary only in hot weather; in 
winter, they simply need plenty of rest. 

If it is necessary to hold the hogs for several days 
in the pen before they are killed, they should have 
an abundance of water and also a little feed. This 
prevents shrinkage and will also keep them from get- 
ting nervous from hunger. 
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ClPlNGT>0??KTi | ^TA« > AROUNDj 


Up to a comparatively few years 

I ago, all Pork Packing was dune in 
the winter. Packing Houses would 
fill their plants during the winter 
months, and in the spring would 
smoke out the meats. In this way, 
most of the meat had to be sold over- 
salted. the shrinkage and loss to the 
Packer was greater and meats, there- 
fore, had to be sold at a much higher 
price, besides, they were of very inferior quality. 

. At the present time, due to improved methods, pack- 
ing can bo done all the year around, and meat can bo 
nold ns fast ns it is finished. In this way, cured meat 
can bo produced at a much lower price, the money in- 
vested in it can be turned over four, five or six times 
a year, and the meat will be much better, taste better 
and more of it can bo eaten because of tho fact that 
it is more wliolesomo and moro ensily digested. 

HOISTING HOGS IN A LARGE PACKING 
HOUSE, WITH A HOG-HOISTING 
MACHINE. 




Great care should always be exercised when hogs are 
hoisted before sticking. When hogs nro hoisted alive 
to bo stuck, very often when a very heavy ling is 
jerked from the floor, tho hip is dislocated or sprained, 
and blood will bo thrown out around the injured joint, 
so tho Ham will be spoiled. Great care should also bo 
exercised in driving tho live hogs, as hogs are tho 
heaviest and weakest and easiest injured of nil nnimnls. 
, Speeinl pens should be provided for them, so they 
nro not crowded, and so they have plenty of room when 
they are driven to the killing pen. They should bo 
handled very carefully, and piling up and crowding 
should be avoided as much as possible. Many hams 
nro injured by overcrowding the hogs in the killing 
pons, for when hogs smell blood they become excited 
and nervous, and -unless they have plenty of room, they 
will pile upon each other and bruise themselves so that 


MACHINE USED IN LARGER PACKING 


HOUSES FOR HOISTING HOGS. 

there will be many skin-bruised hams, and the flesh 
will be foil of bruiseB. Men driving hogs should never 
use a whip. The best thing to use in driving hogs is 
a stick about two feet long, to the end of which is fas- 
tened a piece of canvas three inches wide and two feet 
long. By striking tho hogs with this canvas, it makes 
a noise which will do more towards driving them, with- 
out injury, than tho whip which will injuro and dis- 
color tho skin. 

STICKING HOGS IN A MODERN PACKING 

HOUSE. 


Men sticking hogs should be sure to make a good, 
large opening in the neck, three or four inches long, in 
order to give the blood a good, free flow. It is vory 
necessary to sever the veins and arteries in the nock, 
so as to got all of the blood out of the hog. Tho man 
who docs the sticking must bo careful not to stick the 

knife into the shoulder, for if the shoulder is stuck, 
the blood settles there, and the bloody part will havo 
to be trimmed out after the hog is cut up. In largo 
packing Houses, there is a report made out every day, 
of the number of shoulder-stuck hogs, and the stickor 
must sign this report before it is sent to tho oflico. 



HOW HOGS ARE STUCK IN A LARGE 
MODERN PACKING HOUSE. 


This shows the sticker the kind of work ho in doing 
and makes him more careful. In small houses, most 
butchers Ktick the bogs on the floor and let them bleed 
there. Those who can possibly do it should hoist tho 
hog by the hind leg before it is stuck or immediately 
after it is stuck, as the case may be, so as to allow the 
hog to properly bleed. When the hog is properly 
hoisted by one hind leg, alive, and then stuck while 
hanging, it will kick considerably and the kicking and 
jerking of the hog will help in pumping out all of tho 
biood, making a much better bled carcass than if the 
hog is first stunned with a hammer and Btuck on the 
floor. The better the hog is bled, the better the meat 
will be for curing. 
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moving Iho hair and leaves the skin more yielding to the 
6craper. 

The skin of all hogs is covered with more or less greasy 
filth, which contains millions of disease germs and these 
extend down into the pores of the skin. If this germ-laden 
filth is not removed, and if it gets into the brine when the 
meat is being cured, it injures both the meat and the brine 
in flavor, and also spoils the flavor of the lard if it get3 in- 
to that. Hog-Scald removes most of this filth and cleanses 
the skin, and for these reasons alone, should be used by 
every Packer and Butcher. Hams and Bacon from hogs 
that have been scalded with Hog-Scald are, therefore, 
cleaner and will he much brighter after they are smoked 
than when the filth of the hog remains in the pores of tho 
skin. 

Those selling dressed hogs will find Hog-Scald very val- 
uable, as hogs that have been scalded with it are cleaner 
and look whiter and much more appetizing. 

The use of Hog-Scald is legal everywhere. It does not 
come under tho regulations of tho Food Laws, os it is 
aiinply a cleansing agent. Hog-Scald costs very little at 
the price we sell it, and everyone can afford to uso it. 
Butchers who onco try it will continuo its uso. 

SCRAPING HOGS. 

.As much of tho hair as possible should bo scraped 
from tho hogs, instead of being shaved ofT with a sharp 
knifo, an is often douo. If tho hog is not properly 
scalded and scraped and tho hair remains in tho skin, 
such hair is usually shavod ofT with a knife before tho 
hog is gutted, and sometimes nfter tho meat is chilled 
and ent up. After tho meat is curod, tho rind shrinks 
and all tho stubs of hair that have boon shavod ofT will 
stick out and the rind will bo rough like a man’s faco 
when ho has not been shaved for a day or so. Hams 
and Bacon from hogs that havo boon shaved instead of 
properly scalded and scraped, will look much rougher 
and much more unsightly than if tho hogs aro properly 
scalded and scraped. Therefore, Packers should give 
closo attention that tho scalding and scraping is prop- 
erly dono. The scraping bench should bo provided 
with a hoao right above where the hogs arc being 
scraped and this should bo supplied with hot water, 


SCALDING HOGS 


It is impossible to give the exact temperature one 
should use in scalding hogs, as this will vary under 
different circumstances. In winter the hair sticks 
much tighter than in summer and requires more scald- 
ing and more heat than in summer. Hogs raised in 
tho South, in a warm climate, will scald much easier 
than those raised in a northern climate. A butcher 
will soon learn which temperature is best adapted to 
his own locality and the kind of hogs he is scalding. 


SCALDING HOGS IN A LARGE MODERN 
PACKING HOUSE. 

In a Packing House where a long scalding tub is 
used, the temperature depends entirely upon how fast 
the hogs an- being killed. If the hogs are killed 
slowly, so each hog can remain in the water longer, 
it is not necessary to have the water as hot as when 
they are handled fast and are taken out of the water 
in a shorter time. It is. however, universally acknowl- 
edged l hut the quicker a hog can be taken out of tho 
scalding tub the better it is for the meat. The hog is 
a great conductor of heat, and when kept in the scald- 
ing water too long, it becomes considerably heated and 
bad results have many times been traced to the fact 
that the bog was scalded in water which was not hot 
enough, nnd was kept in this water too long in order 
to loosen the hair. Overheating the hog in the scald- 
ing water very often causes the meat of fat bogs to 
sour and Packers wonder why it is that the moat has 

Spoiled. Wo therefore wish to caution Packers against 
this, and to advise the uso of water ns hot as practicable 
for scalding hogs. 

To make tho hair easy to remove nnd to removo dirt 

and impurities from the skin, 
we recommend Hog-Scald. 
This preparation makes 
scnlding easy, it removes 
most of the dirt and filth, 
cleanses the hog and whit- 
ens the skin. 

In many localities, where 
the water is hard, Hog-Scald 
will be found of great value, 
as it softens the water and 
makes it nico to work with; 
it cleanses the skin of the 
hogs nnd improves their 
appearance. It is a great 
labor saver and more than 
pays the cost by the labor 
it saves, as it assists in re- 


B.HELLER$C05 


SCRAPING HOGS IN A PACKING HOUSE. 

if possible, so the hogs can be rinsed off occasionally 
with hot water, while being scraped. The hot water 
can, howover, be thrown over the hogs with a bucket. 

After the hog has been garnbrelled and hung up, 
either on a gambrel-stick or on rollers, it should bo 
gutted. After it is gutted, it should be washed out 



THE SURVIVOR Vol. 6 


2644 


THE SURVIVOR Vol. 6 


thoroughly, with plenty of col«l f fresh water. As overy 
Packer understands how to gut a hog, it is not neces- 
sary to go into details. 

GUTTING HOGS IN A MODERN PACKING 

HOUSE. 



his left hand side, ns the Hogs pass by. 

The advantage of Pacing Hams right after the hogs 
are dressed, is this. The knife can bo drawn through 
the skin and through the fat close to the meat, and the 
fat will peel right otT the fleshy part of the Ham. Bo- 
tweeii the fat and lean meat of the Ham, between the 
legs, there is a fibrous membrane which is very soft 
and pliable. When the knife is run through the skin 
and fat, it will run along the side of this membrane, 
making a clean face for the Ham.. That part remain- 
ing on the Ham will shrink to the Ham and will form 
a smooth coating over the lean meat, which closes tho 
pores and makes the Ham look smooth and nice when 
it is smoked. It. also makps a much smoother cut along 
the skin. The skin when cut warm will dry nicely 
and look smooth when cured, whereas if it is trimmed 
after the meat is chilled, it looks rough and ragged. 
Facing Hams also allows tho escape of the animal heat 
more readily. If Hams are not faced until after tho 
Hogs have boon chilled, this fat must bo trimmed off 
and the Hams will not look nearly so smooth as thoy 
will if this tissuo and fat is removed while tho hog is 
warm. 


CUTTING THE HIND SHANK BONE. 



Wo advise tin* cutting of the hind shank 
hone after the hog is dressed, so ns to ex- 
poso the marrow, as shown in cuts A and 
li. It is the best thing to do, as it helps 
to chill tho marrow, 
that is usually left on 

and next to the knee, if cut loose around 
tho knee, will be drawn to tho ham, and 
when chilled, will remain on the ham in- 
'.stead of being on the hind foot, as shown 
in cut A. Alter the meat is cut, the bone 
can bo sawed, in tho same place where the 
hock would be cut from the ham later. See 
cut B. The hog will hang on the sinews 
tho same as if tho bone had not been 
sawed, except that tho cut bone separates 
and exposes tho marrow so it can be prop- 
erly cooled. On heavy hogs this is quite a 
gain, as the chunk that would remain on 
tho foot would be of little or no valuo 
there, but when left on the bam, sells for 
the regular bam prices. 


FACING HAMS AND PULLING LEAF LARD 
IN A MODERN PACKING HOUSE. 

The first two figures in the above cut show two men 
Facing Hams. The first man faces the Ham at his 
right hand side and the second man faces the Ham on 


The oocond two men in tli© opposite illustration are 
Pulling Leaf Lard. The Loaf Lard should always bo 
pulled out of the hogs in summer, as it gives the hogs, 
ns well as tho Leaf Lard, a bettor chance to chill. 
During tho winter months it can bo pulled looso, but 
can bo left hanging loosely in tho hog, from tho top. 
In this way it will cool nicely, and it will also allow 
tho animal heat to get out of the hog. Most of tho 
largo packing houses pull out tho Leaf Lard in tho 
winter as well ns summer, and hang it on hooks in 
tho chill room to chill. Leaf Lard that is properly 
chilled, with the animal heat all taken out of it, mukca 
much finer lard than when pulled out of tho hog and 
put into the rendering tank with tho animal heat in it. 



SPLITTING HOGS IN A MODERN PACKING 

HOUSE. 


Splitting can be done in several different ways. 
Where the back of the hog is to be cut up for pork 
loins, the hog is simply split through the center of 
the backbone, so that one half of the backbone re- 
mains on each loin. Packers who wish to cut the sidcB 
into Short or Long Clears or Clear Bacon Backs run 
the knife down on both sides of the backbone, as closo 
to the backbone as possible, cutting through the skin, 
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fat and loan moat; then the hog should bo split down 
on one side of the backbone. The backbone should re- 
main on the one side until the hog is cut up and it can 
then easily be sawed off with a small saw. By cutting 
or scoring the back in this way for making boneless 
side meat, the sides will be smooth and there will not 
bo much waste left on the bone as when tho backbone 
is split aud half of it left on each side and then is 
peeled out after the meat is chilled and is being cut up. 

VENTILATION IN HOG CHILL ROOM. 



HOG CHILL ROOM IN A MODERN 
PACKING HOUSE. 


Many chill rooms are not properly built. There 
should bo at leant from 24 to 36 inches of space be- 
tween the ceiling of tho chilling room and the gambrel 
stick, or moro if possible, in order to enable the shanks 
to become thoroughly chilled. The animnl heat which 
leave's the carcass naturally rises to the top of the 
cooler, and unless there is space between the ceiling 
and tho top of tho hog the heat will accumulate in the 
top of tho cooler whero tho temperature will become 
quite warm; this will prevent the marrow in the shank 
and tho joints from becoming properly chilled. It is 
this fact that accounts for so much marrow and shank 
sour in hams. 

TEMPERATURE OF CHILL ROOM. 

All Packers who have a properly built cooler for 
chilling hogs and who aro properly equipped with an 
ice machiuo will fiud tho following rules will give the 
beet results. Those who aro not properly equipped 
should try to follow these rules as closely as they can 
with thoir equipment. 

A hog chill room should be down to from 23 to 32 
degrees Fahrenheit when the hogs are run into it. As 
tho cooler is filled, the temperature will be raised to 
ns high as 45 or 4G degrees F., but enough refrigeration 
must bo kept on so the temperature is brought down 
to 3G degrees by the end of 12 hours after the cooler 
is filled, and then tho temperature must be gradually 
reduced down ns low as 32 degrees by the time the car- 
casses have been in the cooler 48 hours. In other 
words, at the end of 18 hours the cooler must be down 
to 32 degrees. 

All large hog coolers should be partitioned off be- 
tween each section of timbers, into long alleys, so that 
each alley can be kept at its own temperature. 

In tho improper chilling of the carcasses lies tho 
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greatest danger of spoiling the meat. The greatest 
care must bo given to the proper chilling,, for if tho 
carcasses are not properly chilled, it will be very diffi- 
cult to cure the meat, and it will be liable to sour in 
the curing. Meat from improperly chilled carcasses, 
even with the greatest care afterwards, will not cure 
properly. Therefore, one of the first places to look for 
trouble when Hams are turning out sour is to look to 
tho chilling of the meat, as it is nine chances out of 
ten that this is where the trouble started from. Wo 
have found by experience that by deviating only a few 
degrees from these set rules, tho percentage of sour 
meat is surprisingly increased. 

It has always been considered an absolute necessity 
to have an open air hanging room to allow tho hogs to 
cool off in the open air beforo they are run into tho 
cooler. It has always been considered that this saves 
considerable money in the refrigeration of the hogs. 
However, by the experiments mado in some of tho 
large Packing IIoupcs, it has been demonstrated that 
this economy is very much over-estimated. Thcro are 
certain conditions which must be closely adhored to for 
the safe handling and curing of pork products, and tho 
most important of these is the proper temperature. In 
tho outsido atmosphere the proper tomperaturo rarely 
prevails. Hogs that aro left in tho open air on tho 
hanging floor over night are . generally eithor insuffi- 
ciently chilled or are over chilled tho next morning, 
depending upon tho outsido temperaturo of, tho air. 
Wo feel that it is of advantage, howover, to run tho 
hogs into an outsido hanging room and to allow them 
to dry for ono or two hours beforo putting them into 
tho chilling room. 

Packers who cure largo quantities of hogs must soo 
to it that their chill rooms are properly constructed 
and bavo sufficient refrigeration, so tho temperaturo 
can bo kept under perfect control at all times. Tho 
cooler should be partitioned off lengthwise, between 
each line of posts, making long alloys to run tho hogs 
into, each ono of which can be regulated an to its tem- 
perature separately from tho others. Tho hogs can bo 
run into one of these alleys ns fast as they aro killed 
and should tho temperaturo get up above- 50 degrees F., 
tho hogs can bo run out of this into another. The 
cooler iu which hogs are chilled should never go nbovo 
50 degrees Fahrenheit, and a properly constructed 
cooler can bo kept below this temperature. 

While the cooler is being filled, the temperaturo 
should bo held at between 45 and 50 degrees Fahren- 
heit, and should bo kept at this temperature for about 
two hours after filling. At tho end of two hours, all 
of the vapor will have passed away, being taken up 
by and frozen onto tho refrigerator pipes, and the hogs 
will begin to dry. When the hogs begin to show signs 
of drying, or in about two hours after the refrigerator 
is filled, more refrigeration should be turned* on, and 
tho temperature should be gradually brought down, so 
that in twelve hours from the time the cooler is filled, 
the temperaturo should bo brought down to 36 or 37 
degrees temperaturo Fahrenheit. If the temperature 
is not brought down to 36 or 37 degrees F. in 12 hours 
it means a delay in removing the animal heat, and a 
tendency for decomposition to set in. If the tempera- 
ture is brought down lower than 32 degrees Fahrenheit 
during the first 12 hours, the outside surface of tho 
carcasses are too rapidly chilled, which tends to retard 
the escape of the animal heat. It is known, from prac- 
tical experience, that where the meat is chilled through 
rather slowly, tho animal heat leaves the meat more 
uniformly. Too rapid chilling on the outside seems to 
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clog up the outside of the meat so that the heat in the 
thick portions does not readily escape. 

The first 12 hours of the chilling of all kinds of meat 
and the removal of the animal heat during this period 
is the most important part of the chilling. After that 
period, the proper temperature is of mueh less vital 
importance. 

Hogs that arc to be cut up for curing should never 
he cut up sooner than 48 hours after being killed, and 
the temperature of the cooler should be gradually 
brought down to 28 degrees Fahrenheit by the time the 
hogs are taken out of the chill room to be cut up. 
After the hogs have been in the cooler 12 hours the 
temperature should gradually be brought down from 36 
degrees at the end of the first 12 hours, to 28 degrees 
at the end of 48 hours; that is, if the hogs arc to be cut 
up 48 hours after they are killed. If they are to be cut 
up 72 hours after being killed, the temperature should 
he brought down gradually from 36 degrees at the end 
of the first 12 hours, to 30 degrees F. at the end of 
72 hours. This would mean that the teinperaturo 
should be brought clown from 36 degrees to 30 degrees 
F., if the hogs are to be cut up at the end of 72 hours, 
or a lowering of six degrees in practically 5S hours; or 
a lowering of eight degrees, from 36 to 28 Fahrenheit, 
if the hogs are to be cut up in -18 hours after being 
killed. This means a reduction in temperature of 
about one degree for every eight hours. This does not 
mean that the six or eight degrees should be reduced in 
two hours’ time, for if that were done the meat would 
be fror.en. 

In a large Packing House, where the cooler is prop- 
erly equipped, and one has n good attendant, these in 
Btructions can be ’carried out in detail. When the fore- 
going instructions arc carefully followed, the safe cur 
iug of the product will be? assured. 

While the* curing of course requires careful atten- 
tion, yet, if the chilling is not done properly, the cur- 
ing will never be perfect. 

The lloors of coolers should always be kept sprinkled 
with clean sawdust, as this will absorb drippings and 
assist in keeping tlio cooler clean and sweet. If tho 
drippings from hogs are allowed to fall on the bare 
floor, the cooler will soon become sour and this will 
affect tho meat that bnugs over it. 

TEMPERATURE FOR CURING MEAT. 

An even temperature of 38 degrees Fahrenheit is 
tho best temperature for curing meats. Most butchers, 
however, have no ice machine, and, therefore, are not 
ablo to reach such a low temperature in their coolers; 
nevertheless, they should try to get their coolers as low 
in temperature as possible, and should at all times be 
caroful to keep the doors closed, and not leave them 
open longer than is necessary at any time. The tern 
peraturc of 37 to 39 degrees Fahrenheit is what should 
govorn all packers who use ice machines; those who 
are fortunate enough to have ice machinery should 
nevor allow the cooler to get below 37 degrees, nor 
above 40 degrees. Many packers let the temperature in 
their coolers get too cold, and in winter during the very 
cold weather, the windows arc sometimes left open, 
which allows the temperature to get too low. This 
should always be avoided, ns meat will not cure in any 
brine, or take salt when dry salted, if stored in a room 
that is below 36 degrees Fahrenheit. If meat is packed 
even in the strongest kind of brine, and put into a 
cooler, which is kept at 32 to 33 degrees of terapera- 
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ture, and thus left at this degree of cold for three 
months, it will come out of the brine only partly cured. 
The reason for this is the fact that meat will not 
cure and take on salt at such a low temperature, and 
as the temperature herein given is above freezing 
point, which is 32 degrees, the meat will only keep for 
a short time, and then it starts to decompose when 
taken into a higher temperature. Anyone, who is 
unaware of this fact, will see how necessary it is to 
have accurate thermometers in a cooler, to examine 
them frequently, and to closely watch the temperature 
of the room. 

The first essential point to watch before putting 
meat into brine, is to be absolutely certain that it is 
properly chilled through to the bone. Those who are 
not equipped with ice machinery for properly chilling 
meat in hot weather must spread the meat on the floor 
after it is cut ready for packing, and place crushed 
ice over it for 24 hours, to thoroughly chill it before it 
is packed in the salt. This will get the temperature of 
tho meat as low as 36 to 38 degrees Fahrenheit beforo 
putting it in the brine. It is necessary that small 
butchers, who have no ice machines, and rely upon tho 
ico box for a cooler, should use the greatest care to 
sec that the meat is well and thoroughly chilled. 

Thousands of pounds of meat are spoiled yearly sim- 
ply for the oue reason that the temperature of tho 
meat is not brought down low enough beforo the moat 
is salted. In the summer, hams and heavy pieces of 
pork should never bo packed by persons having uo ico 
machine, unless the meat is first put on the floor for at 
least twelve hours with broken ice to thoroughly cover 
it. If our directions are carefully followed and Freeze- 
Ein-Pickle is used, such a thing as spoiled meat will be 
unknown. 

CONDITION OF MEAT BEFORE CURING. 

When cured meat turns out bad. it is not always tho 
fault of the man who has charge of the curing so much 
a* it is the condition the meat was in when put into 
tnc brine to cure. (Jood results should not be expected 
fiom a man who has charge of the curing unless tho 
in fat is delivered to him in proper condition. Hogs 
should never be killed the same day of purchase at 
the .Stock Yards or from the far;ner. They ought to 
remain in the packing house pen for at least 24 hours 
before killing. If different lots of hogs are mixed to- 
gether, they will sometimes fight, which greatly excites 
them. Whenever they show this fighting disposition, 
they should be separated. 


THE TEMPERATURE OF BRINE. 

Make all Pickle in the cooler, and have the water or 
brine of as low a temperature as the cooler when it is 
put on the meat. Try to have the temperature of the 
brine not over 38 degrees Fahrenheit when putting it 
over the meat. A great deal of meat is spoiled in cur- 
ing bv having the brine too warm when the meat is 
put into it. 

GIVE CLOSE ATTENTION TO DETAILS. 

P.y careful to do everything right ns you go along, 
for if you spoil the meat you will hardly become aware 
of it until it it too late to remedy your error. 
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DIRECTIONS FOR CURING HAMS. 


Use the following proport ions of Frcezc-Em-Pickle, 
Halt, Sugar and Water to obtain the best ri-sultd in 
curing Jlninw: 

Small Hams, 8 to 14 Lbs. Average. 


Uno for 100 lbs. 
Small Hams. 


f 7 lbs. of Common Salt. 

| I lb. of Freeze -Ein -Pickle. 

2 lbs. of Granulated Sugar. 
r» gals, of Cold Water. 

. Cure in this brine 50 to 60 days. 


Medium Hams, 14 to 18 Lbs. Average. 


Use for 100 lbs. 
Medium limns. 


8 lbs. of Common Salt. 

1 lb. of Frceze-Em-Pickle. 

2 lbs. of Granulated Sugar. 

5 gals, of Cold Water. 

Cure in this brine GO to 70 days. 

Heavy Ham*, 18 to 24 Lbs. Average. 

0 lbs. of Common Salt. 

1 lb. of Freeze-Era -Pickle. 

2 lbs. of Granulated Sugar. 

5 gals, of Cold Water. 

I Cure in this brine 75 to 80 days. 

First:— .Sort the Haras, separating the Small, Me- 
dium and Large. 

Second:— Take enough of any one size of the as- 
sorted Hams to fill n tierce, which will be 285 lbs.; 
then thoroughly mix togothcr in a large pail #r box 
the following proportions of Freezo-Eui-Pickle, Granu- 
lated Sugar and Soil: 


Use for 100 lbs. 

Heavy Hams. 


More than 285 lbs. of Hams can be packed in a tierce, 
but this never should be done, ns it requires a certain 
amount of brine to n certain amount of meat, and by plac- 
ing 285 lbs. of fresh Hams in a standard ticrcc, the tierce 
will hold 14 to 15 gallons of brine, which is the proper 
quantity of biino for this amount of Hams. If too much 
moat is put into the tierce, it will not hold enough brine to 
properly cure the meat. 


The Sugar used must be Pure Granulated Sugar. Yellow 
or Brown Sugar must not be used. 

Use. for 285 lbs. of Small Hams, 3 lbs. of Freeze-Km- 
Pickle. G lbs. of best Granulated Sugar and 21 lbs. of Salt. 

For 285 lbs. of Medium I lams. 3 lbs. of Frceze-Ein-Picklc, 
6 lbs. of best Granulated Sugar and 24 lt-s. of Salt. 

For 285 lbs. of Heavy Hants, 3 lbs. of Freeze-Ent-Pickle, 
G lbs. of best Granulated Sugar and 27 lbs. of Salt. 


How To Cure Hams in Open Barrels 


of the Freeze- Em-Picklc, Granulated Sugar and Salt dry 
by rubbing it over the hams in the following manner: 

First:— After mixing all of the Freezc-Em-Picklc, Granu- 
lated Sugar and Salt together, sprinkle some of the dry 
mixture over the bottom of a perfectly clean tierce. 

The Sugar used must be Pure Granulated Sugar. Yellow 
or Brown Sugar must not be used. When adulterated 
sugar is used, the brine becomes thick in two weeks; but 
when Pure Granulated Sugar is used it will last quite a 
while, depending upon the conditions under which the 
brine is kept. 

Second: — Rub each Ham well with some of the mixture 
of Frceze-Km-Pickle. Granulated Sugar and Salt and pack 
them nicely in the tierce. Put clean boards over the tops 
of the hams and weight or fasten these boards down so ns 
to keep them under the brine. 

Ihird:— Take all of the mixed Frecze-Eni-Pickle, 
Gtanulatcd Sugar and Suit that is left after the nib- 
bing and use it in making the brine; it will require 
14 to 15 gallons of brine, as tierces vary some, for 
each standard size tierce of Hams. Make the brine by 
dissolving in about 14 gallons of cold water all of the 
mixed Freeze Em Pickle, Granulated Sugar and 8 alt 
that is left after the rubbing. Stir well for a minute, 
until it is dissolved, then pour this brino over tho meat. 
As tierces vary so much in size, it is always beBt to dis- 
solve tho Frcezc-Em-Pickle in a littlo lens quantity of 
water, say about 14 gallons for a tierce. After 'this 
brine !h added to tho meat, should the tioreo hold more, 
simply add cold water until tho tierce is full. Tho 
right amount of Salt, etc., has already been addod; 
now simply add sufficient water to well cover the moat. 

When curing a less quantity than n full tierce of 
Hams, cut down the amount of Frcczc-Em-Picklo, 
Granulated Sugar and Salt and tho quantity of wntor, 
according to the quantity of Hams to bo cured, using nil 
materials in the proportions given above. 

QUANTITY OF BRINE TO USE FOR CUR- 
ING 100 LBS. OF HAMS. 


Five gallons by measure, or forty-two pounds by 
weight, is the approximate amount of water to uso 
for every 100 lbs. of Hams. 

A tierce, after being packed with 285 lbs. of meat, 
will hold about 14 to 15 gallons of water. When curing 
Hams in vat a, or open barrels, whether in small or largo 
quantity, always use r.o less than five gallons of brine 
to every 100 pounds of meat, as this makes the proper 
strength and a sufficient brino to cover the meat 
nicely. 

THE USE OF MOLASSES AND SYRUP BAR- 
RELS IN CURING HAMS. 

Never use old molasses barrels, or syrup barrels for cur- 
ing meat, unless they have been first thoroughly scoured 
and steamed, and cleansed with our Ozo Washing Com- 
pound. It is best to use oak tierces, and always bo suio 
that they are perfectly clean and sweet before putting the 
meat into them to cure. 

PUMPING HAMS. 


When the tierces or barrels in which these Hams are 
cured are not to be headed up, but are left open, use half 


We strongly recommend the pumping of Hams, full 
directions for which are given on page 2655 . 
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SHAPE OF VATS IN CURING HAMS. 

Sometimes, vats of certain shapes require more brine 
to cover the meat than others, and in such cases, a 
proportionate amount of Frcczc-Ein-Picklc, Sugar and 
and Salt, should be added to the necessary amount of 
water to make sufficient brine to cover the meat. 

HOW TO OVERHAUL HAMS WHEN CUR- 
ING IN OPEN PACKAGES. 

On the fifth day 
after packing each 
lot of Hams, it is nec- 
essary that they 
should be overhauled. 
This must be relocat- 
ed seven days later; 
again in ten days; 
and a final overhaul- 
ing should be given 
ten days later. Over- 
hauling four times 
while curing, and at 
the proper time in 
each instance, is very 
iui|K>rtaut and must 
never be forgotten, 
especially when cur- 
ing with this mild, 
sweet cure. Overhaul- 
ing means to take the 
Hams out of the brino 
and to repack them 
in the same brine. 
The proper nay to 
overhaul is to tako a perfectly clean tierce, set it next 
to the tierce of Hums to be overhauled, pack the meat 
into the empty tierce, and then pour the nanio brino 
over tho meat. 

HOW TO CURE HAMS IN CLOSED UP 

TIERCES. 

Large packers, who employ coopers, should always 
euro llarnn in closed up tierces, as this is the best 
method known. 

First: — Mix tho 
proper proportions of 
Freeze - Em - Pickle, 
Sugar and Salt for 
the different size 
llauiH to bo cured. 
These proportions are 
given in the table 
above. under the 
heading, '‘Small 
Hams, Medium Hams, 
Heavy Hams.” If 
the tierces are to bo 
headed up, use half 
of the Freeze-Em-Pic- 
klc. Sugar and Salt 
for rubbing the Hams, 

and the half that is 


[HOWTO CURE HAM5 

I IN CLOSED UPTIERLE5 



HOW TO OVERHAUL 

HAMS 

WHEN CURING IN OPEN 




left over, after the .jfr, - 

should bo dissolved in / V V I ma/V I I 

the water which is to 

Ham well before J 

packing; put only 285 

tierce, and then head 

tierces on their sides 
and fill them through 

the bunghole with 5 L- L>Q(^D." 

water in which tho _ 

half of Frcezc-Em Pickle, Sugar and Salt left ovor 
after rubbing, has been dissolved. 



Third: — Insert the 
bung and roll tho 
tierces. This will mix 
and dissolve tho 
Frcczo - Em - Picklo, 
Sugar and S n 1 t 

rubbed on tho meat. 
Whore tho pieces of 
meat press tightly 
against each other or 
against the tierce, tho 
brine does not act on 
the meats; but if the 
meats nro properly 
rubbed with the mix- 
ture of Frcczc-Em -Pickle, Sugar and Salt before being 
packed in the tierce, such surfaces will be acted upon 
by the undissolved mixture, so that curing will bo 
uniform, and no portion of the piece will be left in- 
sufficiently cured c\ on if the brine docs not coino in 
contact with it. For this reason, it is important that 
rrirli piece should be carefully rubbed with the mix- 
ture of Frcczc-Em Pickle, Sugar and Salt before being 
packed in the tierce. 


THIRD 



□VERHAUL 
FIVE DAYS AFTER 
PACKING 


FOURTH 


up tierces, simply 'by rolling 
of the cooler to the other, 
at least 100 feet. 

Sixth: — See paragraph on 
meat, page 2646- 


Fourth: — Overhaul 
five days after pack- 
ing; again seven days 
later; again in ten 
days, and once more 
ten days thereafter. 
At each overhauling, 
examine each tierce 
for leaks; if any of 
the Tickle has leaked 
out, knock the bung 
in and refill. Itcmcni- 
ber to overhaul four 
times during the pe- 
riod of the first thir- 
ty-two days. 

Fifth: — Overhaul 
the Hams in closed 
the tierces from one end 
They ought to be rolled 

temperature for curing 
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following proportions of Frecze-Em-Picklc, Sugar and 
Salt: 

Us© for 285 lbs. of Small Shoulders, 3 lbs. of Freeze- 
Eni-Pickle, 6 lbs. of best pure Granulated Sugar, and 
21 lbs. of Salt. 

For 285 lbs. of Medium Shoulders, 3 lbs. of Freeze- 
Era-Picklc, G lbs. of best Granulated Sugar and 24 lbs. 
of Salt, 

For 2.85 lbs. of Heavy Shoulders, 3 lbs. of Frecze- 
Em-Pickle, 6 lbs of best Granulated Sugar, and 27 lbs. 
of Salt. 


Curing Shoulders In Open Packages. 


DIRECTIONS FOR CURING SHOULDERS. 

Now- York Shonldors:— Have shank cut off abovo 
knee, trimmed clono and smooth, and eouaro at tho 
butt. 


When it is desired to cure Shoulders in Open Pack- 
ages, use the foregoing proportions and in every way 
handle the Shoulders as directed for Hams, on pago 2647./ 

Quantity of Brin© for Curing 100 Lbs. of Shouldors. 


California or Picnic Hama nro mado from Medium 
ami Heavy Shouldors, well-rounded at tho butt, and 
trimmed an near to tho oliape of a Ham as posaiblo. 

Boston Shouldors are made from Light Shoulders, 
well roundod at tho butt, similar to California Hama. 

California and Picnic Hams and Squaro Cut Butts, 
»ro oursd in tho same way, and with the samo brine, 
oaly chango being in tho strength of tho brino 
und the time of curing, which must bo mado to suit 
bio size of the Shoulder. 


far 1«0 lbs. 

Small Shoulders. 


Small Shoulder*. 

7 lbs. of Common Salt. 

1 lb. of Freeze Em-Plcklo. 

2 lbs. of Granulated Sugar. 

5 gals, of Cold Water. 

Cure in this brino 50 to «0 day©. 

Modi mu Shouldors. 


The same quantity of brine should bo used for cur- 
ing Shoulders as directed for Curing Hams, full direc- 
tions for which will bo found on pago 2647, 


Quantity of Shoulders to Curo In Each Tlcrco. 

T he same quantity of Shouldors and the same amount 
of brine should bo used ns directed for Curing Hams, 
on page 52. The same remarks with regard to tho varia 
tion in tho amount of brine for each tierce, and how 
to be sure to have tho proper amount of tho right 
strength of brine, apply in curing Shoulders, tho same 
ns for I Inins, (see page 2647 ) Likewise do not uso Syrup 
and Molasses barrels for Curing Shoulders. 


How to Overhaul Shoulders Whon Curiug In 
Open Packages. 


8 lbs. of Common Salt. 

Us© for 100 lbs. J ,"»• of , Freozc-Em-Kckl©. 
Medium-Shoulders. ? ,bs .- of G/anulated Sugar. 

5 gals, of Cold Water. 

Cure iu this brine GO to 70 days. 

Heavy Shoulders 

9 lbs. of Common Salt. 

1 lb. of Freeze-Em-Plckle. 

2 lbs. of Granulated Sugar. 

5 gals, of Cold Water. 

Cure in this brine 75 to 80 days. 

The sugar used must be Pure Granulated Sugar; yellow 
or brown sugar must not lie used. 

First. — Sort the Shoulders, separating the Small, 
Medium and Largo. 

Second. — Take enough of any one size of the assorted 
Shoulders to fill a tierce, which will bo 285 lbs.; then 
thoroughly mix together in a large pail, or box, tho 


It is important to follow the same directions for 
Overhauling Shoulders that aro givon for Overhauling 
Hams. (Seo page 2647 

How to Curo Shoulders in Closed Up Tierces. 

Follow tho same directions for Curing Shoulders as 
givon for Curing Hams in Closed Up TiercoF, on page 

2647. 

How to Overhaul Shoulders When Cured in Closed 

Up Tierces. 

Follow exactly the same instructions as are given for 
Overhauling Hams when cured in Closed Up Tierces, on 
page 264 7 » 

Pumping Shoulders. 

* 

Pump Shoulders as directed on page 26554 ’*' 


Use for 100 lbs. 
Heavy Shoulders. 
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BONELESS ROLLED SHOULDERS 

Boneless Rolled 
Shoulders should be 
made in the following 
manner: Take the 

Shoulders from hogs 
that have been prop 
If the meat has been 
thoroughly chilled, so it is perfectly solid and chilled 
throughout, the Shoulders are ready to cure; but if the 
meat is not perfectly solid and firm on the inside, 
where the bone has been removed, the Shoulders should 
be spread out in the cooler on racks for 24 hours, until 
the meat is thoroughly chilled and firm. 


erlv chilled and bone them. 


Small Boneless Rolled Shoulders. 


Use for 100 lbs. 
Small Boned 
Shoulders. 


7 lbs. of Common Salt. 

1 lb. of Freeze Era-Pickle. 

2 lbs. of Best Granulated Sugar. 
5 gallons of Cold Water. 

Cure in this brine 30 to 40 days. 


Medium Boneless Rolled Shoulders, 
r 8 lbs. of Common Salt. 

Use for 100 lbs. I lb. of Frccze-Em-Picklc. 

Medium Boned j 2 lbs. of Best Granulated Sugar. 
•Shoulders. | 5 gallons of Cold Water. 

(. Cure in this brine 40 to 50 days. 


Largo Boneless Rolled Shoulders. 


Use for 100 lbs. 
Large Boned 
Shoulders. 


9 lbs. of Common Salt. 

1 lb. of Freeze Em- Pickle. 

2 lbs. of Best Granulated Sugar. 
5 gallons of Cold Water. 

I'ure in this brine 50 to 60 days. 


The sugar used must be Pun* Granulated Sugar; yellow 
or brown sugar must not be used. 

First: — Sort tin* Boneless Shoulders, separating the 
Small. Medium nr.d Large, as the different sizes 
should be cured in separate barrels. 

Second:- — Take enough of any one size of the Boned 
Shoulders to lill a tierce, which will be 285 lbs. Then 
thoroughly mix together. In a large pail or box. tin* 
following proportions of Freeze Ern-Pickle, Sugar and 
Salt: 

Use for 285 lbs. of Small Boneless Shoulders, 3 lbs. 
of Freczo-Eiu-Picklc, 6 lbs. of Best Granulated Sugar 
and 21 lbs. of Salt. 

Use for 285 lbs. of Medium Boneless Shoulders, 3 lbs. 
of Frccze-Em Pickle, 6 lbs. of Best Granulated Sugar 
and 24 lbs. of Salt. 

Use for 285 lbs. of Largo Boncloss Shoulders, 3 lbs. 
of Freoze-Em-Picklc, 6 lbs. of Best Granulated Sugar 
and 27 lbs. of Salt. 

Third: — After the Shoulders have been weighed, 
tako for example that ono has 285 lbs. of Medium 
Boneless Shoulders, averaging, boned, about 10 lbs., 
which would make 28 pieces for a ticrcc of 285 lbs. 
Now, take the 3 lbs. of Frccze-Em-Picklc. 6 lbs. of 
Granulated Sugar and 24 lbs. of Salt to be used for 
the tierce of Medium Shouldors. and mix together 
thoroughly in a box or tub. 

Fourth: — Rub about Vi lb. of this mixture in each 
Shoulder where the bone has been removed, then roll 
it and tie it in the regular way. After it is rolled 
and tied, rub about Vi lb. of the mixture all over the 
outside, and pack the Shoulders into tbc tierce. After 
the 28 Boneless Shoulders have been packed nicely 
into the tierce, put clean boards over the top of the 
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meat and weight or fasten down these boards, so ns 
to keep them under the brine. 

The sugar must be Pure Granulated Sugar; yellow or 
brown sugar must not be used. When adulterated sugar 
is used the brine becomes thick in two weeks, but when 
Pure Granulated Sugar is used it will last quite a while, 
depending upon the conditions under which tho brine is 
kept. 

Fifth: — Tak® all of tho mixed Froeze Era-Picklo, 
Granulated Sugar and Salt that is left after rubbing 
the meat, and use it in making the brine. It will 
require between 14 and 15 gallons of brine, ns tierces 
vary somewhat in size, for each standard size tierco of 
Boneless Shoulders. Make the brino by dissolving in 
about 14 gallons of water all of the mixed Freeze-Em- 
Pickle. Granulated Sugar and Salt that is loft aftor 
rubbing. As tierces vary so in siz'o, it is always best 
to dissolve the Freczo-Em-Picklo, Sugar nmj Suit in n 
less quantity of water, say about 14 gallons for a 
tierce. Aftor this brine is addod to tho moat, should 
the tierce hold moro, simply add cold water until tho 
tierce is filled. The right amount of Frooxo-Em-Pickle, 

Sugar and Salt has already been added, now simply 
add sufficient water to well cover the meat. 

In curing a less quantity than a full ticrcc of Bone- 
less Rolled Shoulders, cut down tho amount of Frccze- 
Em Picklo, Granulated Sugar and Salt and tho quan- 
tity of water, according to the quantity of Boneless 
Shoulders to be cured. 

Quantity of Bxiuc for Curing Less Than 100 Lbs. of 
Boneless Rolled Shoulders. 

Tho same directions should be followed in curing less 
than 100 11>8. of Boneless Rolled Shouldors as are given 
for Hams, on page 25/17, 

Tlio Uso of Molasses and Syrup Barrels in Curing 
Boneless Rolled Shoulders. 

Tho remarks concerning the use of these barrels iu 
curing Hams apply with equal force to tho curing of 
Boneless Rolled Shoulders, and we refer to page 2547* 

Shapo of Vats for Curing Boneless Rolled Shoulders. 

See page /k concerning the Shape of Vats for curing 
Hams, as tho same remarks apply in- curing BoucIcbs 
R olled Shoulders. 

How to Overhaul Boucless Rolled Shoulders When 
Cured in Open Packages. 

See pngc26/17and follow the same instructions for 
Overhauling as arc given for overhauling Hams when 
curing in open packages. 

Pumping Boneless Rolled Shoulders. 

This should not he neglected. See pagc2655md fol- 
low the directions closely. The Pumping of Boneless 
Roiled Shoulders is very important, because when they 
arc Boned and Rolled, most of the outside surface is 
covered with Rind, which prevents the Brine from get- 
ting through to the meat. However, by rubbing tho 
inside of the Shoulder with the Curing Mixture and 
then Pumping them before Curing, good results will 
always be assured. 
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DIRECTIONS FOR MAK 
ING SUGAR CURED 
BREAKFAST BACON. 


Light Bellies. 

Us,, for 100 lbs. Light Bellies. 
6 Iks. of Common Salt. 

1 ll>. of Freeze Em Pickle. 

2 lbs. of Granulated Sugar. 

5 gallons of Cold Water. 

Cure in thiB brine 20 to 25 days. 

Heavy Bellies. 

U«« for 100 lbs. Medtu 


m or Hoary 

^ lbs. Common Salt. 

I; 11 1 lb. of Froezc Em Pichle. 

V JH 2 lbs. Granulated Sugar. 

£SJI 5 gals. Cold Water. 

SSfiy Cure in thin brine 25 to 40 days, 
according to size. 

First: — Mix together Hie proper proportions of 
Frcezc-Km Pickle, Sugar and Salt, as stated above for 
every 100 lbs. of Hollies. 


Second:— Take a perfectly clean tierce, tub or vat, and 
sprinkle a little of the mixed Freeze-Em-Piddc, Granulated 
Sugar and Salt on the bottom. The sugar used must bo 
Pure Granulated Sugar; yellow or brown sugar must not 
be used. When adulterated sugar is used, the brine be- 
comes thick in two weeks; but when Pure Granulated 
Sugar is used, it will last quite a while, depending upon 
the condition in which the brine is kept 

Third: — Take half of the mixed Freezo Em-Pickle, 
Granulated Sugar and Salt asd rub each pioeo of Belly 
with the inixturo and then pack as loosely as possible. 


Fourth: — Put clean boards over the top of the 
Bellies and fasten or weight the boards down so as to 
keep them covered with the brine. 


Fifth: — All of the mixed Freezc-Ent-Picklc, Granu- 
lated Sugar and Salt that is left after rubbing the 
meat should he used for making the brine. 


Sixth: — For each !00 lbs. of Bellies packed in tho 
tierce, tub or vat, add not less than 5 gallons of brino, 
and pour it over the meat. Five gallons of water by 
measure or forty-two pounds by weight, will make suf- 
ficient brine to cover, and is t lie proper amount for 
each 100 lbs. of Bellies. 


Seventh: — Before putting the water over the Bellies, 
dissolve in it the mixed Frecze-Em-Picklc, Sugar and 
Salt loft after rubbing; stir it for a few minutes until 
it. is thoroughly dissolved, and then pour this brino 
over the Bellies. 


Eighth: — Bellies must be overhauled three times 
while curing — once on the fifth day; again seven days 
later, and again in ten days more. Overhauling must 
never be neglected, if good results are desired. 
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Overhauling means to take the meat out of the brino 
and repaek it in the same brine. The proper Tray to 
overhaul is to lako a perfectly clean tierce or vat, set 
it next to the tierce or vat of Bellies to bo over- 
hauled. pack the meat into the empty package and 
then pour the same brine over t lie meat. 

PUMPING BREAKFAST BACON. 


Many Packers pump Breakfast Bacon when it in put 
into the brine, and wc can heartily recommend this, 
as Bacon that is properly pumped will be cured in 
one half tho time and it will have a uniform cure and 
color throughout and will be as well cured on the in- 
Hido as the outside. Great care, however, should be 
exerciM-d in making the pumping pickle. It must bo 
made according to the formula given on page 2655 
just the same as for Pumping JlaniR. The pieces of 
Bacon should be pumped in from threo to five placos, 
according to the size of the piece. Very large pieces, 
especially if the rib is left in them, can be pumped 
several times more. 



Few Butchers realize (he importance of building up 
a reputation on good Corned Beef. A good trade on 
Corned Beef enables the dealer to get higher prices 
for Plates, Humps, Briskets and other cuts which other- 
wise would have to be sold at a sacrifice. Corned 
Beef cured by the Frcezc-Em-Picklc Process will havo 
a Delicious Corned Beef Flavor, a Fine, Red, Cured- 
Meat Color, will not be too Salty. 

To obtain the best results in curing Corned Beef, it 
is always advisable to first soak tho meat for a few 
hours in a tub of fresh cold water to which a few 
handfuls of salt, have been added. This will draw out 
the blood which would otherwise get into the brine. 
The membrane on the inside of the Plates and Flanks 
should be removed and the Strip of Gristle cut oil' the 
edge of the Belly Side. 

If any part is tainted, mouldy, discolored or slimy, 
It must bo trimmed oil. so no slimy or tainted parts 
will get into the brine. If Plates or Briskets are to be 
rolled, a small amount of mixed Zanzibar Brand Corned 
Beef Seasoning. Frceze-EmPickle, Sugar and Salt 
must bo sprinkled on the inside before rolling them. 
This will give the meat a Delicious Flavor and xesults in a 
Nice Red Color and.will cute it more uniformly and quickly. 
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DIRECTIONS FOR MAKING FINE CORNED 

BEEF. 


5 lbs. of Common Salt. 

1 lb. Freeze Em -Pickle. 

2 lbs. of Granulated Cftne Sugar. 

0 to 8 07.3. Zanzibar Brand Corned 

Beef Seasoning. 
r> gals, of Cold Water. 

Cure the meat in this brine If* to 30 days, according 
to weight and thickness of the piece. 

Retail Butchers who cure Corned Beef in small quan- 
tities, and who from day to day take out pieces from 
the brine and add others, should make the brine and 
hnn die the Corned Beef as follows: 

To every five gallons of water add live pounds of 
common salt, one pound of Frcczo-Em-Picklc and two 
pounds of granulated sugar, in summer, if the temper- 
ature of the curing room or cooler cannot be kept 
down as low as *10 degrees, then-use one pound of stigjir 
for live gallons of water. If the pooler is kept below 
40 degrees, use two pounds of sugar. In winter the 
curing cun always be done in a temperature of 3(5 to 
38 degrees, and then two pounds of sugar to five gal 
Ions of water should always be used. The sugar mist 
be Pure Granulated Sugar. Yellow or Brown Sugar mu : 
not be used. When adulterated sugar is used, the biine 
becomes thick in two weeks, but when pure granulated 
sugar is used it will last quite n while, depending laigoly 
upon the conditions under which the brine is kept. 
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HOW TO KNOW WHEN CORNED BEEF IS 
NOT FULLY CURED. 

If a piece of Corned Beef is cut, before or after it ia 
cooked, and the inside is not a nice red color, it is bo- 
cause the meat is not cured through. It is often sold 
in this condition, but it should not be, as it docs not 
have the proper flavor unless it has been cured nil the 
way through, which requires two or three weeks in a 
mild brine, depending upon the size of the piece of 
meat. Corned Beef pickled for four or fivo days in a 
strong brine, with an exceBsivo amount, of saltpetre in 
it, as some butchers cure it, Is not good Corued Boof 
and does not have tbo proper flavor, although it may 
be red through to the center, the color being duo to tho 
large amount of saltpetre used in the briue. 

The Freexo-Em-Pickle Procora of curing givos tho 
meat a different and better flavor. 

PUMPING CORNED BEEF. 

Wo recommend Pumping Corned Beef with a Pieklo 
Pump, before it is put into the brine. In this way 
the meat is cured in about half the time and it will 
be cured from the inside just the same as from the out- 
side, and will be more uniform in color throughout than 
if cured without pumping. If Corned Beef is pumped, 
it should be pumped with the same pickle as for pump- 
ing Hams, formula for which is given on page* 2655, 
The pieces of Corned Beef should be pumped in from 
two to four places, according to the size of the piece 
of meat. One will soon become accustomed to it, after 
pumping a few pieces. Pumping can of course be over- 
done. and too much brine must not be pumped into tho 
meat; otherwise it will puff out too much and beeomo 
qx»ngy. 

GARLIC FLAVORED CORNED BEEF. 


Use for 100 lbs. 
Plates, Rumps, 
Briskets, etc. 


THE SEASONING OF CORNED BEEF. 

It is simple enough to add Seasoning to the corned 
beef, but the ability to decide what proportion of 
just what spices, etc., will produce the most desirable 
flavor requires ripe judgment and long experience. 
There are many butchers today who could greatly 
improve their corned beef if they but knew more 
about the proper seasoning and the proportions to use. 
We have worked out this problem for him in our spe- 
cial Corned Beef Flavor. It is a splendid combination 
of just those spices, etc., most suited for seasoning 
corned beef, and imparts a most zestful and appetiz- 
ing flavor. This flavor should be added by tying it 
up in a piece of cheese cloth and allowing it to lay in 
the brine which contains the corned beef. This will 
flavor the brine and thus the corned beef becomes 
uniformly and thoroughly seasoned without any par- 
ticles of the seasoning adhering to the meat. 



Many people like Garlic Flavor in Corned Beef, and 
butchers who want lo please their customers should 
keep a supply of Corned Beef both with and without 

the Garlic Flavor. Wo 
make a special prepara- 
tion. known as Vacuum 
Brand Garlic Compound, 
with which butchers aro 
able to give a Garlic 
Flavor to any .kind of 
meat, without having 
any of the objectionable 
features that result from 
the use of fresh Garlic. 

Vacuum Brand Garlic 
Compound is a powder 
which we manufacture 
from Selected Garlic. The 
flavor given by it is deli- 
cious. and the ndvantoges 
gained by it will be thor- 
oughly appreciated by all 
who use it. 
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HOME-MADE PRE55ED 
COOKED CORNED BEEF 


MEDIUM PIECES 


7 lbs. of Common Salt. 

1 lb. of Freeze-Em-Picklo. 

2 lbs. of Granulated Sugar. 
5 gals, of Cold Water. 

Cure in this brine GO to 70 
days. 


Use for 100 lbs. 
Medium Beof Haros 
wid Shoulder Clots. 


Us© for 100 lbs. 
Heavy Beof Hams 
and Shoulder Clots. 


DIRECTION FOR MAKING COOKED 
CORNED BEEF. 

Tako fully cured Corned Beof and cut it up into 
different sires, and pack it nicoly into a cooked corned 
boef press, sprinkling n littlo Zanzibar Brand Corned 
Beef Seasoning between oneh layer of meat so as to 
give it a delicious flavor. All Butchers' Supply 
Houses soil presses made especially for this 'purpose. 
After packing tho pioces of Moat into the press, screw 
it Up tight; thou put tho press which has been filled, 
into hot walor, of a temporatnro of 180 F., nnd leave 
it thoro for one and a half hours, thon reduce the tom- 

C rnturo to 170 degrees and leave it there for one hour 
igor. A very largo press might requiro three hours 
cooking before tho ment would bo cooked through. 
After tho most is thoroughly cooked, place the press 
in the cooler nnd lot it remain there over night. Tho 
following morning tho Corned Beef will bo thoroughly 
chilled and can be takon .out of tho press. 

In tho summer it is a good plan to dip the cake of 
Cooked Corned Beof, after it is removed from tho 
press, into not Lard for a second, or even Hot Tallow. 
This will eoat it so it will. not become mouldy, and it 
will koop much hotter than without dipping it. 

Pressed Cooked Corned Boef is an elegant article, is 
a good sellor and very often women would be only too 
pleased to bo ablo to buy this from tho butcher nnd 
would be willing to pay good pricoa for it if they 
could only obtain it. Butchers should give more atten- 
tion to preparations of this kind, as thoy would help 
greatly in developing business. 


The sugar used must be Pure Granulated Sugar; yellow 
or brown sugar must not be used. 

First. — Sort tho Beef llama and Clots, separating tho 
Small, Medium and Largo. 

Second. — Tako enough of any one size of the as- 
sorted Beef llama and Clots to fill a tierce which will 
be 285 lbs.; then thoroughly mix together in a largo 
pail or box, the following proportions of Frcezo-Em- 
Pickle, Sugar and Salt: 

Use for 285 lbs. of Small Beof Ham a aud Small Clots, 
3 lbs. of Frecze-Em-Plcklo. 6 lbs. of best Granulated 
Sugar and 18 lbs. of Salt. 

For 285 lbs. of Medium Beef Hams and Medium 
Clots, 3 lbs. of Frcczc-Em-Plcklo, G lbs. of Granulated 
Sugar and 21 lbs. of Salt. 

For 285 lbs. of Heavy Beef Haius and Heavy Clots, 
3 lbs. of Freezc-Em-Plcklo. G lbs. of best Granulated 
Sugar and 2-1 lbs. of Salt. 

Coring Beef Hams and Clots in Open Barroln. 

Follow exactly the same instructions as given for 
curing Hams in Open Packages, page 264 7, 

Quantity of Briuo for Curing 100 Lbs. of Beef Hama 

and Clot*. 

Use the same quantity of Brine and the eamo amount 
of Beef Hams and Clots as directed for curing Hams, 
on pago The same remarks apply as to variations 
in the size and shape of vats, and in tho general hand- 
ling, as given for Hams. 


DIRECTIONS FOR MAKING FANCY DRIED 

BEEF. 


How to Overhaul Boef Hams and Clots When Curing 

in Open Packages. 

Overhaul and handle exactly as directed for HaniH, 
on page 2647 , 

How to Cure Beef Hams and Clots In Closed Up Tierces. 

Follow the same directions in every way as givon for 
curing Hams in Closed Up Tierces, pago 2647. 

How to Overhaul Boof Hams and Clots When Cored in 

Closed Up Tierces. 

Follow exactly tho directions for overhauling Dams 
when cured in Closed Up Tierces, given ou pag0 2647 e 

Pumping Beef Hams and Clots. 

* 

Follow the general directions for Pumping, which 
will be found on pago 2655 . 


How to Cure Beef Hams and Shoulder Clots. 
SMALL PIECES. 

G lbs. of Common Salt. 

1 lb. of Frcezo-Em-Picklc. 

2 lbs. of Granulated Sugar. 
5 gals, of ('old Water. 

C'uro in this brine 50 to GO 

•lavs. 


Use for 100 lbs. 
Small Beef Hams 
and Shoulder Clots. 
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CHILLING. MEATS. 


Take 100 lbs. of boneless Beef Plates aud cure them 
in brine made as follows: 

5 gallons of cold water. 

5 lbs. of common salt. 

1 lb. of Frcczc-Em-Pickle and 

2 lbs. of granulated sugar. 

Cure the Plates in tills brine 10 to 30 days in a 
cooler. The temperature should not be higher than 
42 to 44 degrees Fahrenheit, but 38 to 40 degrees tem- 
perature is always tlu* best for curing purposes. 

The 5 gallons of brine should be flavored bv placing 
in it about 6 to S ounces of Zanzibar Brand Corned 
Beef Seasoning. After the meat has been fully cured 
in accordance with the above directions, sprinkle some 
Corned Beef Seasoning on the meat; then roll the meat 
and tie it tight with a heavy string. The meat should 
then be boiled slowly. 

Rolled Spiced Beef should lie boiled the same as 
hams, in water that is l/»i» degree Fahrenheit. 

This Rolled Spiced Itcef is sold to customers raw as 
well os boiled. Many prefer to I I raw and boil it 
at home. This style of (’or nod Beef makes a beautiful 
display on the counter and butchers will find this a 
profitable way of working off fat plates. Meat worked 
up in this way brings a good price ami is a ready 

teller. Those liking Oarlie Flavor ean alio add a 

Dmuli quantity ol Gaelic Compound or Garlic Condiment. 

GENERAL HINTS FOR CURING MEATS. 

Curers of meat, who nro well acquainted with us know 
that we have been in a position to acquire more than 
tho average knowledge in the curing and handling of 
meats. Ah is well known, we have been consulting chem- 
ists and packing house experts for many years; therefore, 
the general information which vve offer for curing meats 
are suggested by the results of many years of practical 
experience. _ „ 

OVERHAULING. 

When curing Hams, Shoulders, and nil kinds of 
sweet-pickled meats in open vats, overhauling is a 
v®ry important feature; it must be done at least four 
times during the curing period. When curing in closed 
tip tierces, the tierces must be rolled at least four times 
during the curing period. Bellies must be overhauled 
at least throe times while curing in open vats, and if 
cured in closed up tierces, they must be rolled at least 
three times during the curing period. This overhauling 
is very necessary because it mixes the brine and 
changes the position of the meat in such a way that 
the brine gets to all parts of it. 


Hams, Shouldorn, Bel- 
lies nud other cuts must 
be thoroughly chilled be- 
fore they are put into 
pickle. From ouo to 
two days beforo being 
packed, depending upon 
tho . temperature, thoy 
should bo hung up or 
laid on a rack in tho 
cooler, in order to draw 
out all tho animal boat 
that is in them and to 
inako them firm and 
ready for packing. Pack- 
ers, using ico machinery 
for cooling, can bring 
the temperaturo low 
enough during tho warm 
weather to properly chill 
tho moat; however, it 
must not bo frozen. If 
tho cooler in which 
meats nrc chilled is not cold enough to inako the Hnrnn, 
Bhoulders, Bellies, otc., firm and solid in 48 hours, it 
is advisable to lav tho moat on tho floor over night and 
place crushed ico ovor it; thio will hardon tho meat. 

Those using n common 
ico house can employ 
the crushed ico method, 
which is to spread tho 
meat on the floor and 
throw cracked ico over 
tho meat, allowing it to 
remain over night. It 
should always be remem- 
bered that if meat is 
put into brine soft and 
spongy, it will become 
pickle-soaked and in 
such condition will never 
euro properly. It will 
some out of the brino 
soft and spongy, and 
will often sour when in 
the smoke house. A great 
deal of meat spoils in 
curing only for tho rea- 
son that the animal heat 
has not been removed 
before the meat is packed and placed in brine. When 
tho animal heat is all out of the meat, the meat will 
be firm and solid all the way through. In order to get 
tho best results, the inside temperaturo of Hams and 
Shoulders when packed, should not be over 36 to 38 
degrees Fahrenheit. The meat should -be tested with 
a thermometer made for this purpose before- it is 
packed. Every curcr of meat should have one. 

HOW TO BOIL HAMS. 

Heat tho water to 155 degrees Fahrenheit. Then 
place the hams in the hot water and keep them in it 
from eight to nine hours, according to the size of 
Hams. Try to keep the water as near to 155 degrees 
ns possible. By cooking Hams in a temperature of 155 
degrees, very little of the fat will cook out of them 
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JUKI float OH top of the water, and the Hams will shrink 
very little. When Hama or large pieces of meat are 
boiled for slicing cold, allow them to remain in the 
water until it is nearly cold, for by so doing the meat 
re absorbs much of the nutriment which has been 
drawn out during the cooking process. Then put them 
in a cooler over night, so that they will become thor- 
oughly chilled before slicing. Hams should never be 
cooked in boiling water, which is "12 degrees Fahren- 
heit, as this is so hot that most of the fat will melt 
and run out of them. 



USING BRINE TWICE. 


The Pickle, in which Hams have 
been cured, but which is still sweet 
and not stringy or ropy, is the best 
brinu in which to' cure light bellies. 
Nothing need be added to it. It 
should be used just as it comes from 
the Hams. While brine in which 
Hams havo been cured can be used 
once more for curing Breakfast Ha 
con, it should be remembered that it 
must not bo used a second time for 
curing llams or Shoul- 
ders. 

IOE WATER. 

Nevor use tho drip 
water -of melted icc from 
a cooler for making 
Pickle, ns it contains 
many impurities, and 
therefore should never 
be used. 


PUMPING MEATS. 

We highly recom- 
mend pumping Hams, 
Shoulders and other 
kinds of < 'u red Meats. 
It is a safeguard in 
Mams and Shoulders 
against shank and 
body souring, should 
they, through some 
carelessness, be insuf 
liciently chilled all 
the way to the bone, 
and is a protection 
against sour joint, 
and insures a uniform 
cure. It is also of 
great advantage to 
pump Breakfast Ha 
con, Corned Beef. 
Pried Beef, Dry Salt 
Meats, etc. Packers and curers, who do not use a 
pump and the Freeze-Ein-Pickle Process, are suffering 
losses from sour meats, which during a year’s business 
would mean a large profit to them. 

There is a mistaken idea among many butchers and 
packers that pumping Hums and Shoulders is injurious 
to the meat. The facts do not warrant such a belief, 
as the best cured and the best flavored meats are those 
that have been pumped. When Hams and Shoulders 
are not pumped, it requires weeks for the pickle to 
penetrate through to -the. bone, which is the vital spot 



of a Ham or Shoulder. If the joints, tissues and meat 
around the bone are not wholly and thoroughly cured, 
the entire Ham or Shoulder is inferior and no good; 
because it furnishes a favorable seat for the develop- 
ment of the germs of putrefaction, which render tho 
meat unfit for human food. 

In order to always have a mild cure, sweet flavor at 
the joints, and uniform color, they should be pumped. 
Pumping with the Freeze-Em-Pickle Process is a safe- 
guard against shank and body souring; it gives tho in- 
side of a Ham or Shoulder a delicious flavor, a good 
color, and insures a uniform cure; it cures the joints 

and tho meat around tho bono thoroughly, and groatly 
reduces the period of curing. The secret and principal 
feature in pumping Hams and Shoulders, is to have tho 
right kind of pumping brine. When common brino, or 
ordinary sweet-picklo is used for pumping, tho Hams 
or Shoulders usually becomo pickle soaked, and if tho 
refrigerator under such conditions is not tho very best, 
or if the Hams or Shoulders are not thoroughly. chilled, 
the smallest degree of animal boat which may be re- 
maining in them will start fermentation, causing tho 
meat to sour next to tho joints. It is, thcroforo, plain 
to be seen that pumping, under such conditions, in- 
stead of doing good, will in reality result in injury, and 
this is the reason why so many who have tried pump- 
ing meats have failed. On tho other hand, when tho 
pumping brine is made as shown herein, all of those 
objections nro overcome, and the meat will not bo 

E ickle-soakcd, nor will it become soft and flabby. Tho 
rine will be absorbed by tho meat around tho bono 
and joints so thoroughly ns to leave no trnco of it 
after the Ham is cured; it also gives tho insido meat 
a fine red color, and n delicious flavor. Ilnmn that havo 
been pumped with Freeze-Ein-Pickle and cured by tho 
Freexe-Em-Pickle Process, will not dry up and becomo 
hard when fried or cooked; when diced cold they will 
not crumble, but will slice nicely and havo a dclicato 
and pleasing flavor. 

DIRECTIONS FOR PUMPING. 

Ono gallon of pumping brino is sufficient for pump- 
ing one tierce, or 285 lbs. of moat. Make tho pumping 
brine as follows: 

Va lb. of Freozc-Ein-Plcklo. 

1 lb of Puro Granulated Sugar. 

2 lbs. of Salt. 

1 gal. of Water. 

The sugar used must bo Pure Granulated Sugar; yel- 
low or brown sugar must not bo used. When adul- 
terated sugar is OBed, thh brino becomes thick and 
would spoil the meat in two weeks. Stir tho above 
thoroughly before using. As this will inako a thick 
brine which is more than saturated, it will precipitate 
when left standing, therefore, when mixed in largo 
quantities, it should bo stirred occasionally.' Moats 

should never bo pumped with anything but a solution 
that is thoroughly saturated. 

Pump the Hams or Shoulders just before they are 
packed, and if it is desired to rush the cure, pump them 
every time that tho meat is overhauled. The pumping 
solution must be cold when pumped into the meat. 
Ordinarily, three insertions of the needle in the Hams 
arc sufficient; once at the shank to the hock joint ns 
shown at A, once to the thigh and along the bone, 
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Fig. B., nnd once from the butt 
end to the joint under the hip 
bone and into the fleshy part, 
Fig. C. Solid lines show needle 
up to point of insertion and 
dotted line shows direction taken 
by needle after insertion. In a 
very heavy Ham as many as six 
insertions should be made, and the 
same with very heavy Shoulders. 
Three insertions of the needle in- 
to a medium size Shoulder are 
sutlicicnt; one at Fig. D, 
ono to the shoulder joint 

at Fig. E, and ono under 
the blade from the end, or diagon- 
ally from the back of the shoul- 
der toward the end at Fig. F. 
More insertions may bp made without 
injury to the meat, but t ho above are 
nil that aro required for good results. 

Ono cubic inch of solution is enough 
for each insertion, and after withdraw- 
ing the needle, the hole must be 
squeezed shut with the thumb to pre 
vent the solution from oozing out. Stir 
tho solution well before starting to 
pump. The Pumper must be careful 
not to pump air into the meat. Never 
allow the Pickle to go below the end 
of sucker of pump. 

USE ONLY PURE SUGAR 

It will be noted that, in nil of our directions for the sweet 
pickling of meat, wo lay great stress upon the importance 
of using only pure sugar, free from adulterations. The very 
best and purest of granulated sugar should always be used, 
if tho best results aro expected. Sugar, ns is well known 
ia n great nutrient nnd, ns a food, possesses practically tho 
Mime value as starch; it is however, much more readily 
digested. Therefore the use of pure sugar assists in mak- 
ing ment food products more digestible. In preparing n 
sweet brine, tho one great object sought to be attained is 
that tho brine shall have the highest possible penetrative 
quality. Any adulterant in the sugar tends to prevent the 
penetration of the sweet pickled brine nnd lessens its effi- 
ciency in proportion as adulterants are contained in the 
sugar. It is only by the use of pure granulated sugar that 
a well-keeping brine can be produced. Many adulterants, 
even though they are natural adulterants, resulting from 
lack of proper refining of the sugar, tend to create fermen- 
tation in the brine producing a slimy and ropy condition. 

As is well known to those best experienced in the sweet 
pickling of meat, ropy nnd slimy brine is almost always 
Bure to cause meat to sour. 

Impurities in sugar used for producing sweet pickle will 
prevent the proper coagulation of the albumen in the meat 
uices. Coagulation docs and should take place in all well 
cured meat. The impurities and adulterants, in other 
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words, positively counteract the effect of the curing agents 
in the brine. Therefore use only the best pure granulated 
sugar in making all sweet pickle. The general conditions 
for obtaining pure granulated sugar at the present day aro 
very much improved over those of n number of years ago, 
prior to the passage of the Food and Drugs Act of 1906. 
For instance, you can form a good idea of tho purity of 
your sugar by dissolving a quantity in water to make a 
fairly tliick syrup, but not using more than the water will 
take up. Cork this tightly and place in a dark room ovpr 
night. We have seen tests made in this way, which in 
twenty-four hours would show a deposit of blue coloring 
fit the bottom of the bottle, and also a considerable quan- 
tity of insoluble salts. This comes from what is known as 
“bluing” the sugar, but where you purchase one of the 
well known manufacturers products marked, “puro granu- 
lated sugar”, thoso difficulties arc seldom met with at the 
present time. There was a time also when sugar was fre- 
quently adulterated with crystalized glucose or ns is com- 
monly known "grape sugar." This was n very serious 
adulterant from the view point of the sweet pickle curing 
of meat, ns glucose tends to ferment in brine very quickly 
and consequently the brine would become ropy anil slimy 
within a very short time. This resulted in sour and soggy 
hams, bacon, etc., so that the purchase of cheap sugar con- 
taining impurities was never a saving, but proved very 
costly to the manufacturer who was persuaded to purchnso 
low grade sugar. 

h has been a common practice - with some butchers in 
preparing sweet pickle to use molasses or syrup. This 
mctliod we strongly urge our friends not to adopt. The 
saving will be many times lost by meat which will have 
to be thrown owny because of ropy, fermented and sour 
pickle. Wc cannot urge upon our friends too strongly 
that they use only pure granulated sugar. Not only from 
the standpoint of keeping sweet pickle brine in good, clean 
condition, but from the view point of llnvor nnd thorough 
cute, the use of pure granulated sugar is absolutely neces- 
sary for producing the proper kind of finished meat food 
products. 

Sugar is considered as a natural preservative, but it mum 
be borne in mind that sugar is used in tho sweet pickle 
method of curing meat, not only ns n preservative, but also 
as a flavor. Pure sugar has tho property of combining 
with the other curing agents and by its penetrative prop, 
erty carries the other curing agents into the cells of till 

meat tissue more thoroughly. This results in the uniform 
action of tho curing agont, producing even flavored meat 
as a result of the cure. Another peculiar property of puro 
sugar is that by its combination with the salt used in the 
brine it has a great tendency to prevent fermentation, thus 
keeping a clean, clear, sweet, penetrative brine, which will 
do the largest amount of work with the smallest amount of 
material, in producing evenly cured meat. To sum up, we 
will state that pure granulated sugar should take the place 
of molasses, syrup or any other form of sweetener because 
it imparts a better flavor and assists in making the brine 
more penetrative, tbu3 producing best results. 




SHouiocno 
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HANDLING CALVES’ STOMACHS 
OR RENNETS 

The cnlfs stomach is divided into four compartments. 
The fust one is known as the paunch; the second as the 
honeycomb stomach; the third is called the many-plies 
stomach and the fourth is known as the rennet bag. 

Tho proper way to handle the rennet bag is to remove 
it from the balance of the stomach, turn it inside out, and 
clean with fresh water so os to remove the adhering con- 
tents. Great care must be taken not to scrape off or in any 
way remove the mucous membrane (by this is meant the 
many folds of thin skin) as this is the part of the stomach 
which hn3 a market value. Of course the stomach must bo 
gently and carefully washed to remove the undigested 
portions of food which may be contained therein, as other- 
wise it would very quickly decompose and become putrid. 
It would then bo of no value whatever for any purpose. 
Aftor cleansing them, dust the rennet bags all over with 
finely ground salt, and blow them up after having turned 
thorn inoido out. Thon hang them in n dry placo in a 
current of air so that they will dry as quickly as possible. 


ROPY OR STRINGY BRINE 



Occasionally brine that has 
been made with sugar will bc- 
^ come ropy and thick like jelly, 
J but yet will bo somewhat 
y stringy. This is called "Ropy 
/ Brine,” and can always be 
traced to either the use of un- 
suitable sugar or improper 
temperature of the curing room. 

Yellow or brown sugar and 
glucose sugar will never do for 
curing meat. It must be Puro 
Sugar, and the Refined, Granu- 
lated Sugar is the best, because 
the impurities have been taken 

CMlt 


ROPY BRINE However, even if Pure Gran- 
ulated Sugar is used and the 
temperature of the Curing Room is too high, the brine is 
liable to turn "Ropy" anyway. It is. therefore, absolutely 
necessary for anyone who intends to cure meat in sweet 
brine not only to use the proper kind of sugar but also to 
cure in the proper temperature. Otherwise, the results 
will not be satisfactory, no matter what kind of a cuiing 
agent is used. 


In buying sugar for curing purposes, it is advisable to 
order it from the wholesale grocers or from the manufac- 
turer, and have it guaranteed to be Pure Granulated Sugar 
put up Especially for Preserving Purposes. This grade of 
sugar is on the market and is used for preserving fruits, 
and is the best kind of sugar to use for cuiing meats. 

If brine has become ropy in a curing package and it 
is desired to use that package again, it is absolutely nec- 
essary to thoroughly scald out such package, and it is 
well to use Ozo Washing Powder for that purpose 
so as to prevent the possibility of fermentation. Other- 
wise, the unclean package will cause the fresh brine to 
turn “Ropy" even though it is made with the right kind of 
sugar and kept in the proper temperature. 
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BOILING THE BRINE 

Boiling the brine im- 
proves it some, but not 
enough to pay for tho 
extra trouble it makes. 
We recommend boiling 
the water, if one has the 
time, ns it purifies it. 
When there is reason to 
believo that the water is 
impure, or when it is 
known to be tainted with 
vegetublo matter, the 
brine should always be boiled, and the impurities will 
then float on the surface, and can bo skimmed off. 

CLEANSING CURING PACKAGES 

All curing packages should be taken out of the cooler 
after the meat has been cured in them, and scnldod and 
washed thoroughly clenn with hot water and Ozo. Soda 
or Soda-ash may also bo used, but we strongly recommend 
Ozo, which is a thoroughly reliable Washing Powder. 
When packages hnve been thoroughly cleaned, they should 
be put out in the sun and allowed to remain thore for a 
day or two. Tho sun will thoroughly dry them and the 
fresh air will sweotvn them. 

SOME CAUSES FOR SOUR HAMS. 

Sour Hams are sometimes caused by hanging warm 
meat in the same room in which flic meat in cured. 
This should never bo done. The warm carcasses rnis© 
the temperature of the curing room, thus causing tho 
brine to get too warm. Under such conditions tho 
meat is liable to sour in the brine. Furthermore, tho 
brine is liable to absorb the odors from the warm car- 
casses, which of course is very objectionable. 

Many supi>osc that Hams sour from getting too 
much smoke, but such is never the cause, as Hams will 
not sour from oversmoke. Smoke aids to preserve 
Hams and cannot cause Uiein to sour. When Hams 
sour in the Smoke House the cause must be traced to 
the fact that they are not properly and fully cured 
before going into the Smoke House, and the portion 
that has not been thoroughly cured, which is generally 
close to the bone, has not been reached by the brine. 
In many cases, souring comes from imperfect chilling 
of meat before putting it into the brine; then again, 
the meat may not have been overhauled at the proper 
time and with tho frequency which good curing re- 
quires. 

In order to prevent souring of Hams the various 
stages of curing must be carried out with the utmost 
rare. In the first place, hogs should not be killed when 
overheated or excised, and after they have been scalded 
and scraped, they must be dressed as quickly as pos- 
sible, washed out thoroughly with clean water and then 
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np!it and allowed to hang in a well ventilated room 
until partly cooled off. They should then he run into 
a cooler or chill room as quickly as possible and tho 
temperature should be reduced to 32 to 34 degrees 
Fahrenheit. They should be allowed to thus chill for 
48 hours. When hogs are properly chilled after cur- 
ing, the temperature of the inside of the Ham or 
Shoulder will not be more than several degrees higher 
than the cooler. After being thoroughly chilled, the 
Hams must undergo the various processes which will 
bo found in other pages of this book which give direa- 
tions for the curing of Hams and Shoulders, \7hca 
these directions are closely followed, there will never 
bo trouble from sour Hams. 

HAMS AND SUPERIOR HAMS. 

There seems to exist some doubt 
in the minds of butchers ns to 
whether one Ham can be cured to 
better advantage than another, 
basing their opinion upon the fact 
that all packers have two grades 
of Hams, ono of which is called 
of superior quality. Doubt has 
been expressed as to whether ono 
piece of meat taken from the hog 
will make any better pork than 
that taken from another. This 
doubt should not ' obtain and 
could hardly exist in the minds of 
anyone who has carefully inves- 
tigated the modern methods of 
packing. If such a person were 
to stand by tho side of a Ham trimmer in a packing 
bouse and examine each Ham as it comes from the 
trimmer, he would be at once convinced as to tho error 
of his opinion. There would bo noticed a vast differ- 
ence in the quality of Hams, even in their fresh state. 
Many Hams arc of very coarse grain, especially those 
that come from boars, stags and old sows, while many 
other Hams are largo and too fat. Those that como 
from poor, scrawny hogs are too small and thin, and 
this differentiation exists regardless of the grade or 
tho experience in buying different lots of hogs. Per- 
haps there is no animal which varies so much in qual- 
ity and condition of meat as the hog, and ho fully 
represents or reflects tho quality of the food from 
which he is made, or tho results of wise or unwiso 
feeding. Furthermore, Hams will vary in quality even 
after they have been graded; some medium size Hams, 
which in the siy.c usually picked for the finest cure, aro 
of much better quality than others. This will be readily 
admitted when it is remembered that a Ham may be of 
proper weight, blit it can also be too fat for its weight, 
it can be too lean, it can have a coarse thick skin, 
the meRt can be coarse in grain or it may be properly 
graded an to size, but como from an old, worn-out 
now. Under such circumstances, it is not only neces- 
sary to cull the Hams, but to recull them, until tbo 
differont grades ere divided as to quality. 

A fourteen to sixteen pound Ham from a young bar- 
row with a fine, thin, white skin which is not too fat 
or not too lean, and possessing a nice, fine grained meat 
is fully up to grade and is taken for the superior qual- 
ity of Hams. Therefore, a Ham of this description is 
superior in quality even before it goes into the brino 
for curing, and it in very easy to understand that when 
such a quality of Liam is carefully cured, for just tho 
proper length of time, it will be far letter than the 
ordinary run of Hams. Furthermore, the quality of tho 
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Hams may 1>C deteriorated in many ways. For in- 
stance, the fourteen to sixteen pound Ham is fully 
cured in from sixty to seventy days, but if a packer 
has put up a large quantity of better grade Hams 
which gives him a surplus, lie will hold them in tho 
brine from ten to twenty days longer after they have 
been fully cured, and if they arc thus kept in tho 
brine for this additional period, they may become too 
salty and their fine flavor is lost. Under such cir- 
cumstances the Hams must be taken out of the brino 
and smoked, or must be stored in a low temperature 
for ten or twenty days longer, but the moment they 
arc kept beyond the full curing time they are not as 
good as when taken out of the cure at the moment 
they arc fully cured. Furthermore, if a large quan- 
tity of the superior quality of Hams have been smoked 
and they are not disposed of rapidly enough, they 
begin 1 1 * lose in appearance, and must again be culled 
and sold with the cheaper grade of Hams. If they 
are kept in brine longer than is necessary, they must 
also go into the cheaper quality. 

It is. therefore, plain to be seen that what is known 
as the superior quality is the best Ham that tho packer 
can turn out. As stated, the Hams arc superior beforo 
they arc cured. They are properly kept all through 
the process of curing, and the moment they aro fully 
cured they are taken out, smoked and sold. It. is only 
by handling Hams in this manner that it is possible to 
maintain a grade of superior quality. All Hums can- 
not be handled in this way. owing to tho fluctuation of 
supply and demand, but the packer aims to keep them 
fully up to superior grade by a frequent and dis- 
criminating culling. This should convince anyone in 
douht upon this question that they aro erroneous in 
supposing that all hams aro alike, and that all hog 
meat is high grade pork, when, in fact, it has various 
giadcx of quality. 

HOW TO SMOKE PICKLE-SOAKED MEAT. 

It sometimes happens that Ijtitchers leave their Hams 
iu brine too long and they become pickle soaked. Onco 
in thin pickle soaked condition, it is well known that it 
is a very difficult matter to smoke the Hams, because, 
even though they arc sweet when they go into tho 
Fmoko House, they will como out sour. Hams should 
not be left in brine over ninety days, and at tho very 
outside not more than ouc hundred days, unless they 
aro put into a freezer and kept at a temperature of 
28 degrees, at which they can be kept ns long ns de- 
sired. But it is frequently the case that they are left 
in picklo five or six months in an ordinary cooler, 
limns thus over pickled cannot fail to cause trouble in 
tho Smoke House, and we would advise that all Hams 
that have been left in the brine for such a long time 
should be washed off in warm water after first lotting 
them soak in cold water 2 to 4 hours. They should 
then be hung up to dry and kept in a well ventilated 
room where tho temperature is not too high. A room 
in which the circulation of air is good and which can 
be well ventilated by opening the windows and doors, 
and which does not rise in temperature above CO to 
70 degrees, would answer the purpose for drying out. 
It will do uo harm to let the Hams hang two or three 
weeks before smoking. They can then be put iu the 
Smoke House and smoked gently, using as little heat 
as possible. For the purpose of this light smoking, 
it is best to use sawdust instead of wood, or mostly 
sawdust, and a small amount of wood, in order to 
reduce the heat. The Smoke House should also bo 
constructed in such a way that it can be sufficiently 


2658 




THE SURVIVOR Vol. 6 2659 

ventilated to let cool air into it and thus make sure 
of a cool smoke. If Hams are smoked under such 
conditions, they should come out of tho Smoko IIou30 
without souring. 

Tho souring of pickle-soaked JIanis is due to the 
briuo fermenting in the Hams when they are placed 
in the warm Smoko House. Hence tho advisability of 
drying out the Hams well before placing them in the 
Smoko House, and of smoking them in a cool smoke. 
When Meat has been in brine a very long time and 
has become pickle soaked, and is afterward soaked in 
cold water, the greatest of care must be taken not to 
keep it in cold fresh water too long, otherwise the 
meat will absorb more moisture. It is also a good plan 
to Soak Meat that has been in brine 60, 70 or 80 days 
in cold water. When Hants are fully cured, the strength 
of tho brine may bo reduced somewhat, after which 
tho Flams may be permitted to remain in the brino 
about 30 days longer, limns are fully cured in 70 
day 8, ami may bo allowed to remain in a weaker brino 
30 days longer, but no longer. After 30 days they must 
bo taken out of this reduced brine, ami, if it is so 
desired, they may In* kept in a low temperature two 
or three weeks longer before smoking, but at the end 
of that time they must be smoked. 

CLEANING LARD TIERCES FOR CURING 

PURPOSES. 

As is well known. 

Bu tellers experience a 
great deal of trouble 
when they use second- 
hand lard tierces for 
curing meats, owing to 
the fact that the lard 
soaks into the pores of 
the wood, where it be- 
comes tainted and ran- 
cid. No amount of wash- 
ing or scalding will thor- 
oughly cleanse such 
tierces or make them as 
good as new'. The lard 
is run into the tierces 
wbilo it is hot and tho 

fat naturally soaks very deeply into tli<* wood. After 
these tierces are emptied and are used for curing pur 
poses, the old lard remains in the pores and becomes 
rancid and contaminates the brine and also tbe meat. 

It is a fact that many Butchers use old lard tierces 
for curing purposes and neglect to thoroughly clean 
them; and even if they have been well cleaned, it is 
well known that, notwithstanding every precaution 
taken, there is still left in the tierces a taint which 
affects the flavor of the meat. 

USE ONLY PURE SPICES 

We strongly recommend our friends to use only Pure 
8pices for three very good and sufficient reasons. First, for 
flavor; second, for uniformity, which will insure your eau- 
engo always being the same in flavor; third, for economy, 
au pure spicos nro cheapest in the final analysis. 

Then ngain, the Pure Food Laws should not be over- 
looked. In States where tho use of cereal in sausage is 
forbidden, tho one safe-guard against prosecution is to uso 
absolutely Pure Spices and avoid so-called sausage sea- 
sonings which contain cereals as an adulterant. In our 
laboratory wo have repeatedly found cases where os much 
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os 50# bread crumbs were mixed into spice to cheapen 
it. The bread crumbs mixed with tho seasoning into tho 
sausage meat would bo detected by the chemists and mi- 
croscopists of lhe various State Pure Food Departments, 
making the butcher who used such seasonings liable to 
prosecution for adding adultciants to his sausage. 

If you will bear in mind that spicc9 aro of valuo only 
to the extent that they contain the flavoring principlo of 
tho particular Spice, you will readily understand that buy- 
ing adulterated Spices is just throwing so much money 
away. For instance, in tho case of Whito Pepper, there Is 
on Oil of Pepper and certain resins. Presuming that you 
do pay tho legitimate wholesale prico for the sausage sea- 
coning which contains only tho best Singnporo White 
Popper and do have to pay a few cents a pound more than 
for ono which is diluted down with 50# bread crumbs, tho 
puro and unadulterated Spice is by far the cheupcsl in tho 
end. You aro also assured of always obtaining a uniform 
flavor in the finished sausuge moat. 

There is probably no other material in uso by tho 
butcher that is ns liable to adulteration ns Spice. To tho 
avorago user the adulteration is very difficult to dotect, 
becauso the aroma of the Spice is there and tho adulterant 
Is so cunningly ground and mixed in with tho Pure Spice 
that, to tho naked eye, it looks liko the genuine articlo. But 
onco the chemist or tho inicroscopist secures a snmplo of 
theoo adulterated goods ono glance through the microscopo 
and a simple test for starch, which comes from tho added 
cereal present, is sufficient. These adulterations not only 
occur In tho largest used Spice liko Pepper, but many of 
tho othor higher priced Spicos like Cinnamon, Nutmeg, 
Cloves, Mace, Allspice, Ginger, etc., aro equally tho oub- 
t of adulteration at tho hands of unscrupulous mnnu- 
tnrors and jobbers whose only object is to undersell tha 
legitimate importer and grinder of roal 100# Spico. 

A CHEAP TEMPORARY SMOKE HOUSE. 

Tliis illustration will givo 
some idea of liow a tempo- 
rary smoko bouse can bo 
rigged up with very little 
trouble, which will answer 
the purpose nicely. 

Very often it becomes 
necessary for a butcher to 
re smoko some bologna that 
lias boeu shipped to him 
from a packer, and it is 
sometimes necessary to ro- 
smoke Hams and Bacon. 

Also, a butcher will often 
want to euro a small quail- 
tily of meat and would like 
to smoke it. 

When butchers who are 
not equipped with a smoko 
house have to do this, Ibey 
may l>c at a loss to know what to do. 

Take a clean sugar barrel and knock out the bot- 
tom; then set the barrel on top of a box about four 
feet long, one or two feet high and as wide as tho 
barrel. If a box of this shape cannot be obtained, a 
large dry goods box will answer. Bore auger holes 
through the box under the barrel, 1 o lot the smoko 
through. Get a large piece of tin, galvanized iron or 
sheet iron, about one foot wide and 2 feet long and 
bend it into the shape of a pan, or take an old roast- 
ing pan. Dig a hole in the ground at the front end of 
the box, so fire can be put onto this piece of tin. sheet 
iron or pan and then placed under the box with the fire 
on it. After the fire is placed under the box, place a board 
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over the hole. AH crevices must be banked with dirt 
nrouiul the box, to keep the smoke in. 

The meats lo he smoked should be hung on sticks 
with long strings on them, so as to let them down to 
about the middle of the barrel. Cover the barrel up 
with a gunny sack, so as to let a draft pass through 
and still retain the smoke in the barrel. 

This makes a first class temporary smoke houso with 
very little trouble and expense. 

HOW TO KEEP HAMS, SHOULDERS, BA- 
CON, DRIED BEEF, AND ALL KINDS OF 

PICKLED MEATS IN BRINE FOR A 
YEAR OR LONGER. 

All kinds of pickled meat after it is fully 
cured, if stored in a cooler in which the temperature is 
kept down to 28 degrees can be kept in this cooler for 
n year, or even longer, and when removed will come out 
similar to fresh cured meat. During the time when 
Hams and other meats are low in price, they can be 
stored in n freezer, and kept there until such a time as 
they arc in greatest demand and will sell at the high- 
est price. This enables the packer to reap a larger 
profit. At a temperature of 28 degrees, the meat will 
not freeze after it is cured, and the brine of courso 
does not freeze, as salt water will not freeze, at that 
temperature. When meat is taken out of such col l 
storage to be smoked, it should first be soaked for 
throe to five hours in fresh water, thou washed in 
boiling hot water and smoked the same as regular fresh 
cured meat. 

WASHING CURED MEAT BEFORE 
SMOKING. 

Hams, Shoulders, Ha- 
con and all cured meats 
whether dry salted or 
cured in brine, should 
be washed in hot water 
and scrubbed with a 
brush before being put 
into the smoke house. 

This is very important, 
as the meat thus 
scrubbed will come out 
of the smoke looking 
much better. Tho water 
Should bo ns hot as the 
men can work with. Tho 
hotter tho water, tho 
better tho moat will look aftor being smoked. 

BRINE ABSORBS FOREIGN ODORS 

Warm carcasses of meat should never be put into n 
cooler where meat is being cured in open vats, as the cold 
pickle will absorb the impure animal heat, and odors which 
these carcasses give off. Never allow sour pickle of any 
kind to remain in the curing room, as cold brine or water 
will absorb all foieign odors. To demonstrate this, take a 
glass of cold water, set it on a tabic next to a glass of taint- 
ed brine, and cover both with a bucket or pan; allow them 
to remain over night, and the next morning the cold water 
will have the same odor as the tainted brine. This will 
easily prove how meat can be tainted when curing in open 
tierces or'vats, if anything sour or spoiled is in the cooler; 
therefore, curing rooms must be kept as clean as possible. 



HOW LONG BRINE SHOULD BE USED 

The length of time that brine should be used depends 
entirely upon the quantity of brine that you have in the 
barrel and the amount of meat that you put in each week. 
When the meat is packed solid it takes about 5 gallons of 
brine to each 100 pounds of meat. On the other hand if 
you put 25 gallons of brine in a tierce in which you place 
but a few pieces of corned beef from time to time as the 
meat accumulates your brine would he sufficient to cure 
500 pounds of meat; it the barrel was nice and clean, the 
meat in good condition when put in the brine, and gener- 
ally speaking conditions are favorable it will cure a great 
deal more than 500 pounds. 

The brine may l>e used until it begins to get thick and 
show foam on the top; then of course it is udvisablc to 
make a new brine, at the same time washing the tierco 
out thoroughly. 

DRY SALT MEATS. 

Short Ribs (Regular) f»ro made from the sides of 
tho hog, between tho Ham and Shoulder, having tho 
loin and ribs in, and backbono removed. 

Extra Short Ribs are mado from tbo sides of tho 
hog, between the Ham and Shoulder, with loin taken 
out, but belly ribs left in. 

Short Riba (Hard) aro mado from tho sides of tho 
hog, between the Ham and Shoulder, having tho loin, 
ribs and backbone in. 

Short Clears arc mado from tho sides of tho hog, 
between tho Ham and Shoulder, having tho loin in, 
and ribs and backbono removed. 

Extra Short Clears aro made from tho sides of tho 
hog, between the Ham and Shoulder with loin and 
all bones taken out. 

Long Clears aro mado from sides, Ham being cut 
ofT, but Shoulders left in, bnck bono and ribs removed, 
■boulder blade and leg bono taken out, and log cut 
off closo to tho breast. 

Extra Long Clears aro mado from sides, Ham being 
cut off. back bone, loin and ribs removed. Shoulder 
blade and leg bono taken out and leg cut off closo 
to tbo breast. 

8hort Clear Backs are made from tho backs of hogs 
with tho loin left in, but ribH and backbono ro- 
moved; also known as Loan Backs and Loin Backs. 

Short Fat Backs are made from the fat backs of 
primo hogs, being free from lean and bone, and prop- 
erly squared on all edges. 

Dry Salt Bellies are made from medium sizo hogs, 
cut square and well trimmed on all edges, with ribs 
left in. 

Dry Salt Clear Bellies are mado from medium sizo 
hogs, cut square and well trimmed on all edges, with 
ribe taken out. 
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HOW TO CURE DRY SALT SIDE MEATS. 

First — Thoroughly chill the hogs so they arc firm 
and solid. This will require letting them hang in the 
cooler after they are killed about 4S hours. Should 
the sides not be perfectly solid and thoroughly chilled, 
when cut up, spread them on the iloor of a dry cooler 
for 24 hours, which ought to be long enough in a 
fair cooler to thoroughly chill them. 

Second: — Make a tub of brine, using 15 lbs. of salt 
and 1 lb. of Frccze-Em-Picklo to each 5 gallons of 
brine. 

Third: — Take a picklo pump, and pump some of tho 
above brine into the sides along the backbone, being 
careful to get it all. through tho thick part. 

Fourth: — Dip tho sides into the tub of brine, and 
then lay them on a table or trough and rub thor- 
oughly with dry salt. They must be dipped in brine, 
so that tho Frcezc-Em Picklc will get all over tho 
moat, and so tho salt will ndbero to the meat. 

Fifth: — Clean the floor in the cooler or ouring room 
with ,Ozo Washing Powder; sprinkle tho floor lightly 
with salt; and thon pile the sides ono on top of the other 
with tho meat sido always up. Between each side spread 
n layer of salt, and see that nil parts of the meat are 
covered with tho salt. Tho more salt put on it tho 
bettor. 

Sixth: — Five days after salting the sides, shako 
off tho salt, and pump them again in the same man- 
ner ns when first salting; dip into the vat of brine, 
and dry salt again; then stack up the same as in 
tho first instance, putting salt between each layer, 
and repeating this overhauling every tcu days until 
tho Bides arc cured. 

HOW LONG TO CURE DRY SALT SIDES. 

I.ight Hides will fully cure in from 30 to 3. r > days, 
and should bo resulted three times, which with tho 
first ‘ salting received by them, will give them four 
Baitings during the curing period. These saltings aro 
given on the first day, the fifth day, the fifteenth day, 
and the twenty-fifth day. 

HOW LONG TO CURE HEAVY DRY SALT 

SIDES. 

Heavy sides will be fully cured in from 50 to 60 
days, according to size, and should be resaltcd fivo 
times during the curing, ns follows: The first day, 

tho fifth day, and then every ten days. After 45 
days, the meat need not be rehandled, and can then 
remain in the cooler piled lip, as long as one wishes 
to keep it. It whould not be taken out of the cooler, 
however, until it has been in salt 50 to 60 days, 
according to the season of the year. 

TEMPERATURE OF COOLER FOR DRY 

SALTING. 

Full information as to the temperature of the 
cooler for dry salting will be found on pag? 26 -t 6 under 
tho head “Temperature." 
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DRY SALT CURING BY BUTCHERS WHO 
HAVE NO ICE MACHINE. 

Small butchers, who have no ice machines, and 
simply ui*e an icfc box for a cooler, must use the 
greatest .are to see that the meat is well chilled be- 
fore salting, and they must also use plenty of salt. 
For tbe sp»c-.tl benefit of small butchers, we will say 
that we ful'y realize the conditions which surround 
them, and we aro well aware that they cannot get 
the temperature in an ico box as low as with an 
ice machine; but nevertheless, they can always cure 
meat with the Frcozo-Em-Plckle process, and get bet- 
ter results. 

DESCRIPTION OF BARRELED PORK. 

Mess Pork is made from the sides of well-fattonod 
hogs, split through tho backbone, and cut in strips 
about six inches wide. 

Moss Pork Short Cut is made from tho backs of 
prime hogs, split through tho backbone, backbono 
left in, and bellies taken off; cut into pieces six 
inches square. 

Clear Back Pork is made from tho fat part of 
the backs 'of prime hogs, being free from lean and 
bon**, even in thickness, and cut into pieces about six 
inches square. 

Family Pork Lean is made from the top of shoulders, 
when cut into California Hams. It has one-half 
of the blade bone in, and is about two-thirds fat, 
and one-third lean. 

Clear Bean or Butt Pork is made from tho fat 
cheek or jowl, cut square. 

Cloar Brisket Pork is made from the Briskets of 
priino medium weight hogs, ribs removed and piecoa 
cut about five inches wide. 

Rib Brisket Pork is made from the Briskets of 
prime medium hogs, ribs left in, and cut into pieces 
sbout five inches wide. 

Loin Pork is made from the end of the back next 
to the Ham, with both lcau and fat, and has a portion 
of tho tail bone in. 

Pig Pork: Light selected boneless Bellies cut into 
five inch pieces, trimmed square. 

Belly Pork: Selected heavy weight Bellies, cut into 
five inch pieces, with ribs left in. 

Ext:.. Short Clear Pork is made from the sides of 
hogs, with the loin and backbone removed, and tho 
Belly ribs left in. cut into strips five inches wide, 
squared at each cud. 

Lean End P rk is made from selected medium weight 
Rib I' Hies, cut into Btrij>s five inches wide. 

DIRECTIONS FOR CURING BARRELED 

PORK. 

Mover pack more than 390 lbs. of pork in aa 
ordinary pork barrel. 

First: — If it can possibly be obtained, it is always 
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bent to use coarse rock salt, or coarse evaporated 
salt, which is made especially for thi,s purpose; but :£ 
coarse salt cannot be obtained, any salt will answer the 
purpose. In packing it is necessary to use 35 lbs. of 
salt for each barrel, over and abovo tho salt used in the 
brine. 

Second: — Take a perfectly clean pork barrel, and 
throw three handfuls of salt on tho bottom of tho 
barrel. 

Third: — Put in a layer of pork; throw three hand- 
fuls of salt over this layer. 

Fourth: — Kocp packing layer after layer, until tho 
190 lbs. of pork are packed in tho barrel, and while 
packing put threo handfuls of salt over each layer 
of the pork. 

Fifth: — The following are the proper proportions 
for brine for 190 lbs. of pork: Put 10 gallons of 

cold water in a keg or tub; dissolve in this water 2 
lbs. of Froozo Em-Picklo and 30 lbs. of salt. Stir 
this well until it is all dissolved, and then jK>ur tho 
brine over the pork which has been packed as abovo 
directed. 

Sixth: — If the barrola are to be headed up, head up 
first, and then put in tho brine through the bung 
hole. 

BARRELED PORK NEED NOT BE 
OVERHAULED. 

Barreled Pork when packed in accordance with these 
directions with Freeze-Em-Pickle and. Salt, and then 
stored in a cooler, will not spoil, but will cure with a deli- 
cious flavor. It is not necessary that barreled pork should 
be overhauled; overhauling is required only for dry-salt 
and sweet-pickled meats. After tho pork is fully cured, 
which will vnry according to the size of the pieces, from 
40 to 60 days, the pork can be shipped anywhere, into 
any hot climate and will remain in perfect condition 
without spoiling. 

Extreme care must be exercised to thoroughly chill 
tho pork before it is packed; if animal heat is left 
in the pork, it will not cure properly, any more than 
will hams when they are put into brine, with the 
animal heat left in them. Good results when curing 
barreled pork, cannot l*e expected if the meat is not 
in proper condition when packed. 

DRIPPINGS FROM REFRIGERATING 

PIPES. 


Never allow the drip- 
pings from refrigerating 
pipes along the ceiling, 
or from ice chambers, to 
drip into open vats con- 
taining meats while cur- 
ing. as they will reduce 
the strength of the brine 
and make no end of 
trouble. 

Keep the cooler as 
dry and ns clean as it 
possibly can be kept. A 
damp, dirty cooler breeds 
millions of germs. These 
germs affect the brino 
and the curing of tho 
meat. 






TEMPERATURE FOR BARRELED PORK. 

It iw necessary that the greatest care should bo 
exercised not- to let the pork freeze whilo curing. 
Brine for barreled pork will not freeze at tho freez- 
ing point of water, but the meat in the brino will 
freeze, and will not cure if tho temperature is lower 
than the freezing point for any length of time. 8oe 
instructions as to Temperature to :>o found on page 20*10 


RECIPE FOR CURING SPARE RIBS. 


For each 100 pounds of sparo ribs make tho brino 
as follows: 5 pounds of coininou salt, 1 pound of 
Frceze-Em-PIckle, 2 pounds of beBt granulated sugar 
and 5 gallons of cold water. 

Cure in this brino from 10 to 12 days. Tho tem- 
perature of the cooler in which tho spare riba aro 
cured can be anywhere from 30 to 43 degroes, but 

I 

it should not vary from this range of temperature. 
It is best to leave the spare ribs in tho euro from 
10 to 12 days, though they will bo cured sufficiently 
in 7 to 8 days. 

If the above method is carefully carried out, tho 
result will bo a fine, mild, sweet euro and not too 
salty. 

Bcforo placing the sparo ribs in tho brino thoy 
should bo handled in the same manner as hams and 


shoulders. In other words, they should bo rubbed 
iu half of the above quantity of salt, Freeze-Em- 
Picklo and sugar, and the mixed Frcezo-Em-Picklo, 
sugar and salt that is left after rubbing should bo 
used for making tho brine. 



HOW TO CURE BEEF TONGUES. 
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First: — Cut the tongues out of the heads as soon 
as possible, ami with warm water scrub off all the 
slime and dirt, with a stiff brush; bang up in a cooler 
on a hook at the gullet, to make the tongues thick in- 
stead of long and thin. 

Second: — Let them hang for at least 24 hours in a 
cooler. 

Third: — When the tongues are thoroughly chilled and 
firm, cut off the surplus fat and square the tongues 
at the gullet by trimming off all ragged pieces. 

Fourth: — Put them into a strong common salt brine 
to beach them, and leave them in (his brino from 
10 to 20 hours. 

Fifth: — Take them out of this brine and rub the 
slime off the tongues and out of the gullet, and also 
rub the gullet with dry salt. 

Sixth: — If only a few tongues aro to bo cured make 
n barrel of pickle, as follows, and simply throw the 
tongues into it: For every 5 gallons of water, add 

1 lb. of Freczc-Em-Picklo, 2 lbs. of Pure Granulated 
Sugar, and 7 lbs. of Common Salt.. 

Seventh: — Where large packers wish to pack tongues 
in tierces, the tongues should be handled as follows: 
Weigh out 2S5 lbs.; then mix together in a box or tub 
tho following: 

3 lbs. of Frceze-Em-Picklc. 

0 lbs. of Best (Jranulatcu Sugar. 

21 lbs. of Salt. 

Eighth: — Hub each tongue with some of this mix- 
ture and pack as loosely as possible in the tierce, 
using a I n>u t one half of the mixture of Frcczc-Em- 
Pickle, Sugar and Salt for rubbing, and the other 
half for making the brine. It will require between 
M to 15 gallons of brine to till the tierces, some 
tierves vary in size, therefore dissolve the balanco 
of the mixture of Froczo-Ein-Picklc, Sugar and Salt in 
about 14 gallons of water, and pour over tho tongues, 
should the tierce hold more simply add enough cold 
water to cover all tho meat as the right amount of salt 
has already been added. 

Ninth: — If the tierces are to be headed up. the 
heads should be put. in. and the brine should be poured 
into the tierce through the bung hole. The overhaul- 
ing of tongues is just as important, as is the over- 
hauling of hams and shoulders. They should b- over- 
hauled in the same manner, and the same number of 
times. By reference to directions for curing hams 
and shoulders, which will be found on previous pages, 
all the necessary instructions can be followed. To give 
the tongues a proper flavor, they ought to cure from 
50 to 60 days. 

GARLIC FLAVORED BJJEF TONGUES. 

Many like Garlic Flavored Tongues, and this desire 
can be fully satisfied by adding about two tablespoon- 
fuls of Vacuum Brand Garlic Compound to each tierce 
of tongues; add it to the brine before It »6 poured 
over the tongues. This will give them a delicious 
flavor which will be relished even by people who do not 
like fresh Garlic. 
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HOW TO CURE HOG TONGUES. 

Hog Tongues should be handled and cured in ex- 
actly the same manner as beef tongues. The brine 
should be made of the same strength and in tho 
*aine manner, and when so made, it will cure tho 
hog tongues in about 30 days. The directions for 
curing Beef Tongues can be used for curing .Ilog 
Tongues in every particular. 

CURING BEEF CHEEKS FOR CANNING. 

First:— The cheeks should be cut out of the head 
immediately after the beef is killed, all the fat should 
bo trimmed off, and then the cheeks should be twico 
cut, lengthwise, through Hie outride muscles. 

Second: — They should be then thrown into ice water 
to which has been added some salt, and they should 
be allowed to remain there for an hour or two. This 
will draw out all tho sliino and blood. 

Third: '1 he cheeks should then bo put on a coarse 

wire screen, or j perforated galvanized iron pan 
p aced m a cooler and spread out as thinly as possi- 
bio so as to give them a chance to thoroughly chill. 
A thorough chilling in a cold cooler will require 24 
hours. 

Fourth:— The checks should then be salted, and 
packed into tierces; 285 lbs. should bo put into each 
tierce. 

Fifth: — Handle the ©bocks ns follows: For each 
285 lbs., mix in a box or tub, 3 lbs. of Freezc-Era- 
Plckle, 6 lbs. of Granulated Sugar and 15 lbs. of 
Common Salt. 

Sixth: — Then put 285 lbs. of chocks on a table and 
take half of the mixture of Frcozc-Em-Pickle, Granu- 
lated Sugar and Salt and mix it with the cheeks thor- 
oughly; then shovel into tierces. 

Sovcuth: — If the tierces are to be headed up, put 
tho heads in and take the balanco of tho mixturo of 
Frcezo-Em-Picklo, Sugar and Salt and dissolve it in 
15 gallons of cold water, which pour into tho tierces 
through the bung hole. Insert the bung, and roll 
the tierces. This will mix and dissolve the Froczo- 
Em-Pickle. Sugar and Salt. Overhaul in closed up 
tierces simply by rolling them from one end of tho 
cooler to the other. They ought to be rolled at least 

100 feet. 

Eighth: — If the tierces are to remain open, take 15 
gallons of water in which dissolve the remaining mix- 
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ture of Freeze-Em-Picklo, Sugar and Salt, and pour 
this brine over the cheeks; put boards over the* top 
to keep the meat from floating or from coming out 
of the top of the barrel. At the end of five days 
after salting, tbo cheeks must be overhauled and re- 
handled by transferring them to another tierce with 
a large fork made for such purpose; this should be re- 
peated every five days, viz., on the fifth day, on 
the tenth day and on the fifteenth day. After’ each 
overhauling, the same brine is always used to pour over 
the inoat. If the cheeks are to be kept for any length 
of time, they should have another overhauling 25 
to 30 days from the day they were packed. Cheek 
meat slime considerably, making it difficult to cure. 
When tho cheeks are overhauled, if the pickle is 
thick and ropy, new brine of the samo strength as 
tho original brine will have to be made and poured over 
them, instead of tho old urine. The cheek meat must 
bo thoroughly washed in cold water before being put 
into fresh brine. 



CURING HOG LIVERS. 


Cut ofl’ plucks and chill livers thoroughly; then 
pump them in three or four places with a long slender 
open nozzle, about 3/10 to Vi inch in diameter, using 
a pumping pickle made as follows. 

J lb. of Freeze Em-Pickle. 

12 lbs. of Common .Salt. 

5 gal. of Water. 

Stick the nozzle of the brine pump into the dif- 
ferent veins on t]»e lower side of the livers and pump 
them until they swell up from the pressure of the 
brine; then lay them out on a rack for 24 hours in a 
Cooler and allow the blood to ooze out of them. 

On the next day after the livers have been pumped, 
pack them in a 00 deg. common salt brine; nothing 
else need be added. Those not having a Hydrometer 
for testing brine can make the brine by dissolving 
15 lbs. of salt iu S5 lbs. of water, this makes a GO 
degree brine. In this way, f lie livers can be kept for 
a long time. When pickling livers, it is absolutely 
necessary that all animal heat should be extracted 
from them, and that they should be properly chilled 
and cooled, otherwise, they will not keep. 


THE SURVIVOR Vol. 6 
CURING BEEF LIVERS. 

Cut off plucks and chill livers thoroughly. Pump 
the curing brine into them in three of four places by 
using a long slender open nozzle about 3/10 to V4 
inch in diameter, which insert into the different veins 
on the lower side of the livers. The brine should bo 
forced into them until the pressure swells them up; 
after pumping them, lay them out on a rack for 
24 hours in a cooler and allow the blood to ooze out 
of them. The pumping brine for beef livers is made 
the same as the brine for hog livers as follows: 

- 1 lb. of Frcczc-Em-Picklc. 

12 lbs. of Common Salt. 

5 gal. of Water. 

The day after the livers have been pumped, they 
should be packed in a 00 deg. common salt brine, 
which is made by dissolving 15 lbs. of salt in 85 lbs. 
of water; nothing else need be added. All animal 
heat must be thoroughly extracted, and the livers must 
be properly chilled and cooled. 

DIRECTIONS FOR CURING LEAN 
SHOULDER BUTTS. 


LIGHT WEIGHT BUTTS. 

5 lbs. of Common Salt, 


Use for 100 lbs. 
Light Weight Butts. 


Use for 100 lbs. 
Heavy Weight Butts. 


1 lb. of Frcczo-Em-Picklc, 

2 lbs. Granulated Sugar, 

5 gals, of Cold Water. 

. (hire iu this brino 20 to 30 
l days. 

HEAVY WEIGHT BUTTS. 

G lbs. of Common Salt, 

1 lb. of Freozc-Em-Picklc, 

2 lbs. of Granulated Sugar, 

5 gala, of Cold Water. 

Cure ir. this brine from 30 to 40 days according to size. 

The sugar used must be Pure Granulated Sugar; yellow 
or brown sugar must not bo used. 

First: — Sort the Butts, separating the Light Weight 
Butts and the Heavy Weight Butte. 

Second: — Take enough of any ono size of the assorted 
Butts to fill a tierce which will be 285 lbs.; then thor- 
oughly mix together in u large pail or box the follow- 
ing proportion! of Frcczc-Em-Picklc, the very best 
and purest Granulated Sugar and Salt. 

1' <e for 2S5 lbs. of Light Weight Butts, 3 lbs. of 
Frcezc-Em Pickle, 0 lbs. of Granulated Sugar and 15 
lbs. of Salt. 

For 2X5 lbs. nf Heavy Weight Butts, 3 lbs. of 
Frcczo-Em-Picklc, 0 lbs. ’of Granulated Sugar and 18 
lbs. of Salt. 


HOW TO CURE BUTTS IN OPEN TIERCES. 

When the tierces or barrels in which these Butts 
are cured, are not to be headed tip, but arc loft opon, 
us*- half of the Frcczc-Em-Picklc, Sugar and Salt for 
rubbing as follows: 

First:- Knh each Butt well with some of the mix- 
ture of Freeze-Em-Pickle, Sugar and Salt. Sprinkle 
a little of the mixture in the bottom of the tierce. 

Second: — I’ai-k the Butts in a perfectly clean tierce. 
The mixed Frecze-Ein-Pickle, Sugar Tind Salt that is 
left after rubbing should be used for making the brine. 
It will require 14 to 15 gallons of brine for each 
tierce of Bulls. Make the brine by dissolving in 
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f’I'l "' ;,u ' r :|11 t*" 1 inixpil Freeze Em-Picklc, Sugar and 
Salt, that is left after the Mutts are rubbed. S t j r 
well for a minute until it is dissolved, and then pour 
this brine over the meat. When curing only a small 
quantity of Butts, cut down the proportions of Frecze- 
Ein-Pickle, Sugar and Salt, also the quantity of water, 
according to the quantity of Butts to be cured. 

QUANTITY OF BRINE TO USE FOR CUR- 
ING 100 LBS. OF BUTTS. 

Five gallons by measure, or 42 lbs. by weight, is 
the approximate amount of water to use for every 100 
lbs. of meat. 

Tierces, after being packed with ’285 lbs. of meat, 
will hold about 15 gallons of water. When curing 
Butts in vats or open barrels, whether in small or large 
quantities, always use not less than 5 gallons of brine 
to 100 lbs. of meat, as this makes the proper strength 
and a suflicicnt brine to cover the meat. 

HOW TO OVERHAUL BUTTS WHEN CUR- 
ING IN OPEN PACKAGES. 

On the fifth day after packing each lot of Butts, 
it in necessary that they should be overhauled. This 
must bo ropented seven daya later; again in ten days, 
and a final overhauling should be given ten days Inter. 
Overhauling Light Butts throe times, and Heavy Butts 
four times whilo curing, and at the proper time in each 
instance, is vory important, and must never be for- 
gotten, especially when curing with this mild, sweet 
euro. Overhauling means, to take the Butts out of 
tho brine and to repack thorn in the same brine. Tho 
proper way to overhaul ia to tnko a perfectly clean 
tierce, set it next to the tierce of Butts to be over- 
hauled, pack the meat into the empty tierce, and then 
put this samo brine over tho meat. 

HOW TO CURE BUTTS IN CLOSED UP 

TIERCES. 

Largo packers who employ coopers, should always 
euro Butts in closed up tierces, as this is the best 
method known. 

First: — Mix tho proper poportions of Frcczc-Em- 
Flcklo, Sugar and Salt, for the different size Butta 
to be cured. These proportions are given in the fore- 
going table, under the heading, “Light Weight Butts, 
and Heavy Weight Butts." If the tierces are to bo 
headed up, use half of the Freczc-Em-Plcklo, Sugar and 
Salt, for rubbing the Butts, and the half that is left 
over after the Butts are rubbed, should be dissolved 
in the water which is to be used to till the tierce. 
Rub each Butt well before packing; put only 285 lbs. 
of meat in each ticrcc, and then head them up. 

Second: — Lay the tierces on their sides and fill them 
through tho bung hole, with w-ater in which the half 
of Freeze-Em Pickle, Sugar and Salt left over after 
rubbing, has been dissolved. 

Third: — Insert the bung and roll tne tierces. This 
will mix and dissolve the Freeze Em-Pickle, Sugar 
and Salt rubbed on the meat. Where the pieces of 
meat presa tightly against each other, or against tlio 
tierce, the brine does not act on the meat; but if tho 
pieces of meat are nibbed properly with the mix- 
ture of Frceze-Em-Pickle. Sugar and Salt before be- 
ing packed in the tierce. such surfaces will be acted 
upon by the undissolved mixture, so that the cur- 
ing will be uniform and no portion of the pieces 
will be left insufficiently cured, even if the brine does 


Dot come in contact with it. For this reason, it is 
important that each piece of meat should be carefully 
rubbed with the mixture before being packed in the 
tierce. 

Fourth: — Overhaul five days after packing; again 
seven days later, again in ten days, and once more 
fen days thereafter. At each overhauling, examine 
rach ticrcc for leaks; if any of the Pickle has leaked 
out. knock the bung in and refill. Remember to 
overhaul Light Butts three times, and Heavy Butts 
four times. 

Fifth: — Overhaul Butts in elosed-up tierces, simply 
by rolling the tierces from one end of the cooler to 
the other. They ought to be rolled at least 100 feet. 

ROLLED BONELESS BUTTS OR BUTT 

SAUSAGE. 



After the Butts aro 
thoroughly cured, they 
should be stuffed in beef 
bungs; if they aro large 
only one should bo 
stuffed in each casing; 
if they are small, two 
can bo sin (Te<l together 
side by side. Tho cas- 
ings should bo tied off 
at each end, and then 
wound with a heavy 
siring, which should bo 
wrapped as tightly as possible. Perforate the cas- 
ings with a fork so as to lot out any air that may bo 
in them; then smoke them over night in a cool 
smoke; in the morning boil them. If they are to 
be void uncooked, dip them in boiling water for tivo 
minutes, and then in cold water so ns to shrink tho 
casings. Our now Improved Zanzibar Carbon can bo 
used on i he casings to give them an appetizing color. See 
directions for dipping on page 2C,(,y , 


HOWTO OJRE MEAT FOR LUNCH HAM 
OR NEW ENGLAND STYLE 
PRESSED HAM 

(ALSO CALLED BERLINER STYLE HAM) 



The Frceze-Em-Pickle Process is especially adapted for 
curing Ham trimmings which arc used for Berliner Stylo 
llama. Lunch Hams, Boneless Hams, New England Stylo 
I rcssrd Hams, etc. It will euro and preserve Ham trimmings 
perfectly, and will give them a rich, delicate sugar-cured 
Ham flavor. It docs not draw the albumen out of the meat, 
but the natural binding qualities are retained, and the meat 
lias a rich, red, cured-meat color. Trimmings cured with the 
Froeze-Em-Picklo Proc- 
ess can be kept in cold 
storage for a year with- 
out getting too salty or 
becoming short and los- 
ing their nice flavor and 
binding qualities. 

The following direc- 
tions must be carefully 
followed to get the re- 
sults desired: 

First: — The trimmings 
should not be larger than 
an egg, and should bo 


2666 


THE SURVIVOR Vol. 6 


THE SURVIVOR Vol. 6 

as uniform in size as possible. 

Second: — Do not run the trimmings through an En- 
terprise Grinder to cut them up before packing them, 
as it lias a tendency to heat the meat. 

Third: — Trimmings that are to be held for any 
great length of time must be fresh as possible; if they 
should he somewhat slimy, they should be washed 
thoroughly in cold common salt, brine and allowed 
to drain until quite dry. Never mix or salt trim- 
mings that become slimy, with fresh ones; always 
pack them separately. 

Fourth: — It is absolutely necessary that the meat 
should be thoroughly chilled, and that the packing 
should be done in the cooler so that the temperature 
of the meat will not get above the temperature in 
which it is to be cured. 

Fifth: — For each 100 lbs. of trimmings, take 1 lb. 
of Frocr.o-Em-Plcklo, 1 lb. of best Granulated Sugar 
and 2 lbs. of Common Salt, and mix these thoroughly 
with the meat. Mixing thoroughly is very important; 
it should be carefully done so as to insure a uniform 
cure. 

Sixth:— Hnve the tierces or barrels perfectly clean and 
sweet; then sprinkle n little salt on the bottom, and fill the 
burrel or tierce about one-quarter full of salted meat, and 
pound it down bard with n tamper. Do the same when 
the barrel is half full and continuo in this manner until 
the barrel is filled. This tamping is done to expel the nir 
between the pieces of meat, nnd it is on important factor 
to insure n uniform euro nnd color. If the trimmings ore 
to be kept any length of time, it will be necessary that the 
tierces or barrels should bo hended up, nnd they should 
always ho filled with meat 03 much ns possible. When 
trimmings are to be used ns soon ns cured, it is not nec- 
essary to head them up, simply put a top on them and 
weight them down, or cover them with a clean cloth nnd 
put n layer of sal', about one inch thick, over the top of 
iho cloth. This will keep out the air and will give good 
results. The trimmings will be cured in from two to three 
weeks, nnd are then in n perfect condition to be made into 
Now England Stylo Pressed Hams, etc. They need not 
be soaked in water, nor nerd any salt be added as they 
are ready for instant uso just ns they are nnd will have a 
delicious sugar-cured ham flavor. 

See paragraph on Temperature for Curing Meats on 
page 26 - 16 . 


HOW TO MAKE NEW ENGLAND STYLE 
PRESSED HAMS 


After the meat is cured, it should be stuffed in beef 
bungs, and should be smoked about three hours, but this 
depends upon the smoke house and whether wood or saw- 
dust is used. It may he necessary to smoke the Pressed 
Ham still longer. Boil them in n temperature of 180 de- 
grees Fahrenheit for \ ',i hours, then reduce the tempera- 
ture to 170 degrees Fahrenheit and remove them at the 
expiration of one hour. After they are boiled for 2'; hours, 
they should be laid out on a table in the cooler, and then 
boards should be placed on top of them weighted down 
with heavy stones, and should remain there over night 
before being removed. 

The casings may be given an appetizing smoke color by 
momentary dipping in a solution of Zanzibar -Carbon- 
Brand Casing Brown Mixture (see page 2 66 B for directions) 



In following the old method of making Bologna and 
Frankfurt Sausage, n largo percentage of the albumen is 
drawn out of the Meat, thus losing much of the richness, 
flavor nnd color which should be retained in the Sausage. 

B. Holler A Co. have made an important improvement 
in the process of curing trimmings, and Sausago Makers 
will find it greatly to their advantage to make an imtncdinto 
trial of this process. A single batch of Sausago made after 
this method will convince any Sausage Maker of tho mis- 
take of following the old ideas of making Bologna and 
Frankfurt Sausages. 

When Bologna and Frankfurts aro made from fresh Meats, 
they have a giay color and are very difficult to kcop in good 
condition, especially during the warm weather. However, 
when Bologna and Frankfurts aro made by the Freczc-Em- 
Picklo Process, they will have n fine red color nnd they 
will comply with the Puro Food Laws, bccauso Freeze-Em- 
Pickle contains no ingredients which have boon prohibited 
by any of the food laws. They will also keep much bettor 
tlian when mado in the old way, and will stand shipment 
during the warm weather with botter rosulto. 

HOW TO CURE BEEF OR PORK TRIM- 
MINGS WITH FREEZE-EM-PICKLE 

Trimmings that are to be stored away for a few days to 
two weeks, should be packed with the following propor- 
tions of Freeze-F.ni- Pickle and Salt. 

To every 100 lbs. of Trimmings use the following: 

1 lb. of Freeze -Em- Pickle. 

1 lb. of Salt. 

For Trimmings that are to be stored away for two weeks 
to three months, the following proportions of Freeze-Em- 
Pickle and Salt should be used: 

1 lbs. of Frcczc-Em-Pickle and 
1 lb. of Salt to each 
100 lbs. of Trimmings. 

For Trimmings that are to be stored away for three 
months to six months, the following proportions of Freeze- 
Em-Picklc and Salt should be used: 

\'/ 2 lbs. of Frcczc-Ern-Picklc and 
1 lb. of Salt to each 
100 lbs. of Trimmings. 

First:— Weigh the Trimmings and then spread them on 
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a table. 

Second:— Weigh out the proper proportions of Frccze- 
Em-Pickle and Salt, mix them together thoroughly, and 
then sprinkle over the meat. 

Third: — Mix the Trimmings well so that the Salt and 
Freezc-Em-I'ickle get to all parts of the meat. 

Fourth:— Run the Trimmings through the grinder, using 
what is called the lard plate, a plate that has holes in it 
from 1 to 1 x 4 inches in diameter. By first mixing the 
Freeze-Em-Pickle and Salt with the meat and then putting 
it through the giinder, the Freeze-Em-Pickle and Salt 
become better mixed with the meat. 

Another way is to run the Trimmings through the 
grinder first, using the lard plate with 1 to inch holes 
in it; then put this meat in the mixer and while mixing 
add the Freeze-Em-Pickle and Salt, which have first been 
thoroughly mixed. Let the mixer run until the Freezc- 
Em-Pickle and Salt are thoroughly mixed with the meat, 
which only takes a few minutes. 

If a plate with large holes in it is not available, cut the 
Trimmings up small by hand and then mix tho Frecze- 
Eru-Ptckle and Salt with the meat. 

HOW TO PACK IN BARRELS OR TIERCES 

Pirat: — Take barrels or tierces that aro peitectly clean 
and sweet; this is very important. Then sprinkle a hand- 
ful of Freeze-Em-Pickle and Salt which have fust been 
thoroughly mixed, over the bottom of the- tierce. 

Second:— Fill tierce about one-quarter full of the meat 
that has been mixed with Freeze-Em-Pickle and Salt, and 
then with n tamper, tamp it down ns tight ns can be. The 
tighter tho meat is packed, the better. Then place more 
of the meat into tho tierce and tamp it, and keep on doing 
this until tho ticrco is full. 

Third:— If the tierco is not to bo headed up, don’t fill it 
quite to the top, and after tamping the meat tight, sprinkle 
n couplo of handfuls of the mixture of Freeze-Em-Pickle 
and Salt over the top. Then lay a piece of parchment 
paper over tho meat, and on top of this place a piece of 
cheese cloth about a yard square. 

Fourth:— On top of tho cheese cloth put about two or 
three inches of dry Salt, spread so it reaches to all tho 
edges of the barrel, so as to exclude the nir from the meat, 
and then turn the ends of tho cloth over the top, and allow 
this moat to stay in the cooler until you are ready to make 
Bologna, Frankfurts, or any similar sausage out of it. 

This meat is now ready in four or five days to be made 
into Bologna, Frankfurts, or any similar sausage, but can 
also remain in a cooler as long ns six months or even long- 
er without being disturbed. This meat will not become 
too salty no matter how long it stands, and whenever you 
wish to make Bologna, Frankfurts, or any similar sausage, 
the meat is ready to be used. 

This is known os the Freeze-Em-Pickle Process, and 
by curing the meat in this way no brine or albumen will 
be found nt the bottom of the tierce when the meat is 
taken out. The meat when taken from the barrel will be 
found sticky, and to possess good binding quality and a 
nice cured flavor. It will make delicious Bologna. Frank- 
furts, or any similar sausage. The meat will have a nice 
sweet cure and a fine color which will be imparted to the 
Bologna, Frankfurts or any similar sausage made from it. 

On account of the meat being cured, the Bologna, Frank- 
furts and other sausage will not spoil so easily as they 
would if made from fresh meat. 

Beef or pork trimmings should be handled in the same 
way, and no fresh meat used at all in making the Bologna 
or Frankfurts. 

If the trimmings are to be kept for any length of time, it 
is adviaablo to head them up. When tierces are to be 
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headed up, fill them as full as possible, sprinkle two hand- 
fuls of Freeze-Em-Pickle and salt, which have first been 
thoroughly mixed, over the top and then put on the head. 

When making this Freeze-Em-Pickle cured meat into 
smoked sausages, more salt of course must be added, as 
the meat is not sufficiently salty, so when adding the Sea- 
soning add sufficient salt to give it the proper taste, and 
add >£ lb. of sugar to e\ery 100 lbs. of meat in addition to 
the spice, as it gives the meat a delicious flavor. 

PROPER TEMPERATURE FOR STORING 

TRIMMINGS 

If the trimmings ate to De used up in two or three weeks, 
any ordinary cooler that is kept aiound 40 degrees will be 
sufficient, but if trimmings are to bo kept three to six 
months, they should be kept in a cooler at a temperature 
of 35 to 36 degrees to get the best results. Never let the 
temperature get down below freezing if it can bo helped, 
and do not let it get any higher than 38 degrees, if possible. 

HOW TO MAKE BOLOGNA AND FRANK- 
FURTS FROM FRESH BEEF AND PORK 
WITH FREEZE-EM-PICKLE WITHOUT 
FIRST CURING THE MEAT 

Run the desired quantity of beef and pork through a 
grinder, first using a coarse plate, then through a fine one; 
then finish in a silent chopper. While cutting it in the 
silent cutter, add to each 100 lbs. of meat 1 lb. of Freeze- 
Em-Pickle, lb. of “B” Coiulirnentine, 1 to 1 lbs. of 
»«lt and 'ji lb. of sugar, according to taste. Chop this up 
ns usual, adding pure artificial ice to keep it cool. First 
put the beef in the silent cutter und when it is about 
three-fourths fine add the necessary pork, which has first 
been run through the }{ inch plate of a grinder. Ifa mixer 
is not used, add the Seasonings and flour to tho meat in 
the silent cutter. When all aro thoroughly mixed put into 
a tub, cover well over with parchment or wax paper to 
exclude the air and put away until ready to use. Tho meat 
carr then he taken direct from the tub in 24 to 36 hours, 
placed into the stufier, and stuffed into tho casings. 

The meat should be kept in a temperature of 45 to 46 
degrees. This is a fairly high temperature which gives tho 
Freeze-Em-Pickle a chance to do its work quicker, and by 
standing 24 to 36 hours after it is chopped and seasoned, 
it develops its full binding qualities and saves handling 
the meat two or three times, which should appeal to every 
sausage maker. 

FORMULA FOR BOLOGNA SAUSAGE 

The following formula makes very fine Bologna sau- 
sage: 

75 lbs. beef trimmings cured by Frceze-Em-Pickle 
Process. 

15 lbs. pork trimmings cured by Ficeze-Em-Picklc 

Process. , 

10 lbs. pork speck (back fat). 

Bull -Meat- Brand Sausage Binder in the percentage 
amount of cereal allowed by your State Food Law, but 
not over five pounds to the hundred. 

8 to 10 ounces Zanzibar-Brand Bologna Sausage Flavor. 

lb. "B” Condimentine 

Sufficient cracked ice for cooling. 

First:— Salt the pork and beef trimmings according to 
the directions on foregoing pages. 
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Second: — When making the Bologna (or Frankfurts), take 
the beef that has been cured with Freeze- Em-Pickle and 
run through the grinder, using % or *g inch plate. (Some 
sausago makers prefer to run this meat through the grinder 
again, using the smallest pinto they have, but this in our 
opinion takes up unnecessary time and labor. Once running 
through a % or inch plate is sufficient). 

Then place this beef in the silent chopper. As soon as 
this has made one or two revolutions, put in sufficient 
cracked ice to prevent the beef from becoming heated. Then 
add about one pound of salt; adding ice if necessary. Then 
add the pork to the beef, which should have already been 
run through the grinder, mid ut the same time add the 
pork speck. 

I bird:— Then for seasoning add 8 to 10 ounces Zanzibar- 
Brand Bologna Flavor, and also about of n pound of 
“B" Gondimentine. This Condimcntal preparation is per- 
missible in all Government inspected houses and complies 
with the Pur* Food Laws. ‘'B"CondimenUne is used to pre- 
vent shrinkage and help keep the sausage, and so the color 
Inside will not fade or turn gray, but retain its bright, rich 
color for ten «lnys if kept under proper conditions. This is n 
great advantage, especially to large packers who do 
shipping. After the Spices and Condimcntine are worked 
in, then add salt to taste. Sausage made with "B" Con- 
dimentine docs not have to be labeled that a preservative 
is usod. 

Fourth:— Then while the meat is being cut in the silent 
chopper, add the legal amount of Bull- Meat-Brand Sau- 
sage Binder to each 100 pounds of meat. Or, if a mixer is 
used, add the binder in the mixer. When properly mixed 
and seasoned with spices and “B M Condimcntine, and bind- 
er has been added, it is already for the stuffer, or if desired, 
this meat already chopped can be kept in tubs in n cooler 
of a temperature of 38 to 40 degrees for 24 to 36 hours 
until required. 

Notice:— See our instructions on page for handling 
beef that has been cured with Frecze-Ein-Pickle and 
stored away from two to six months or longer. 

Note:— Since the Pure Food Laws have been enacted, 
nil Antiseptic Preservatives have been ruled out and can- 
not be used in sausage, so sausage makers must be careful 
what kind of a Sausage Binder they use in their sausage. 
Many of the binders on the market start fermentation soon 
after moisture is added to them. When it is noticed that 
Bologna docs not keep as well as it should, the first thing 
to be looked to is the binder used, ns invariably o binder 
which is not free from the germs of fermentation will cause 
trouble, and the losses a butcher has from using such 
binders will amount to more than the saving in the cost of 
the binder. Many cheap binders enn be bought for less 
money than Bull -Meat- Brand Sausage Binder, as they 
cost less to manufacture. Wo are not trying to see how 
cheap a binder we can manufacture, but our sole aim in 
selling Bull -Meat-Brand Sausage Binder is to offer the 
very Finest Binder that we know how to make, which will 
help the sausage instead of souring it. and, even if our 
price is a trifle higher, Bull-Meat-Brand Sausage Binder 
is much cheaper to use and results are always satisfactory. 

Hofiooi— If a Garlic flavor is desired, add one or two 
tablespoonfuls of Vacuum-Brand Garlic Compound while 


the meat is being chopped. Vacuum-Brand Garlic Com- 
pound is recommended as it does not sour in the sausage 
and it does not leave any after-taste nor taint the breath, 
because it is so finely divided that it is thoroughly incor- 
porated in the meats and is thoroughly digested and ab- 
sorbed. In States where Cereal is not permitted, use Gar- 
lic Condiment instead of Garlic Compound. 

Fifth — Aftor the meat Is chopped to the proper 
finoneBs, stuff it into beef rounds or beef middles. 
Place the sausage in the smoke houso and smoke. 

BOILING BOLOGNA. 

After it is smoked, boil Hound Bologna 30 minutes 
in water 160 degrees Fahrenheit and Long Bologna 
for 45 to 60 minutC9 in 160 degrees water, according 
to thickness. 

After they arc boiled place them on a tabic, or 
hang them up and pour boiling water over them to 
wash off the grease. Then pour cold water over them 
to shrink tlio casings. After that allow them to cool in 
the open air or a well ventilated room, before placing 
in tho cooler or ic® box. This will provont swoating, 
which causes mouldy and slimy casings. 

BOILING LARGE BOLOGNA. 

If Large Bologna arc desired, stuff the meat into 
beef bungs and smoke until they are nicely smoked, 
then boil them from IV* to 1 hours in water 155 
degrees Fahrenheit. Vary the time of boiling accord- 
ing to the thickness of the Bologna. 

SALTING FAT FOR BOLOGNA. 

Tho Pork Br.ck Fat or Pork Speck will bo much 
bolter for uso in Bologna and Frnnkforts if it in 
dry salted with Frcczc-Em-Plcklo for a few weeks 
boforo It la used. 

HOW TO COLOR THE CASINGS OF 
SMOKED SAUSAGE WITH 

ZANZIBAR-CARBON BRAND CASING 
BROWN MIXTURE 



Hang the bologna in the smoke house just long enough 
to dry tho skin well, or hang it in front of n hot fire, or in 
the sun, any way to get tho excess moisture dried otit of 
tho casing; then proceed according to the following method: 

METHOD OF COLORING THE CASINGS 
OF SAUSAGE IN GOVERNMENT 
INSPECTED PACKING HOUSES 

In all Packing Houses having U. S. Government inspec- 
tion, the coloring of casings are allowed only by what is 
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termed "Momentary Dipping”. We advise butchers to use 
this method in preference to any other way whether they 
have Government inspection or not. 


Directions for Momentarily Dipping Smoked Sausage 
such ns Bologna, Frnukfurt, etc. 

After Sausage has been smoked and cooked, dip it into 
a solution made up in the proportion of 1 ounce of Zanzibar- 
Cnrbon-Brand Casing Brown Mixture to every 20 gallons 
of water. Always dissolve it fust in some hot water (not 
boiling) in the proportion of one-half gallon water for every 
ounce used and then pour this solution into the balance of 
the water to mnko up the dipping solution. 

The water used for dipping should be about the same 
temperature as that in which the Sausage is cooked. After 
dipping, the Sausage must bo rinsed off with hot water 
and thereafter with cold water, then hung up in the usual 
manner to drip off and dry. When Sausage is smoked 
through and is not cooked, it must be well sprayed with, 
or dipped into, boiling hot water to remove the grease from 
the casing boforo being put into the colored dipping solution. 



FRANKFORT SAUSAGE; HOW TO MAKE 


Frankfort Sausage is made in most coses In exactly the 
name manner as Bologna with tho exception that it is 
chopped vory fine and Zanzibnr-Brand Frankfort Sausage 
Seasoning in used. To moke fine Frankfort Sausage use 
two parts of Beef and one part of Pork. 

If Veal in used in Frankfort Sausage, it Improves it con 
niderabiy, but the price of Veal is so high that it is very 
seldom used. Stuff in shoep casings and smoko lightly, 
then dip them in Zanzibar-Carbon Brand Casing Brown 
Mixture by tho method prescribed on the preceding page. 

Dipping them in hot water and then in cold takes out all 
the wrinkles. After they have been dipped, pour a pall of 
hot water over them to wash off all adhering grease; then 
dip them for a minute or two in ice water tocooL This will 
mnko them contract no rapidly that they will not wrinkle; 
then put in a cooler to hang up and cool through to the 
center. 

COLORING FRANKFURT SAUSAGE 

CASINGS 

Follow the directions given above for momentary 
dipping. 

If a deep color i3 desired, slightly increase the amount 
of Zanzibar-Carbon Brand Mixture. You must use your 
own judgment in producing the right color desired, as the 


drier the casing the less Zanzibar-Carbon Brand Mixture 
it takes and the better the color will be. 

Always be particular not to smoke with too much heat 
in the smoke house, so that the grease docs not melt in 
the sausage and come through the casing. 

CURING BEEF CHEEKS FOR BOLOGNA 
AND FRANKFURTS 

First: — The Cheek Meat should be cut out of tho heads 
as soon as possible after the beef is killed, md the gristle 
should be cut through lengthwise, two or three times. All 
the fat can also be trimmed off or left on, juct ns desired; 
in n large slaughtering establishment, the fat is worth more 
in the tank Ilian in the sausage. 

Second:— The Checks should then he thrown into ico 
water and allowed to remain there for an hour or two. 
This will draw out all the slime and blood. 

Third: The Checks should then bo spread out thinly on 
coarse wire screens, or on perforated galvanized iron pans, 
in a cooler. They should be spread out as thinly as possi- 
ble so as to thoroughly drain and chill. 

Fourth: — After they are thoroughly chilled, which will 
take 24 hours, they should be salted ns follows: 

DIRECTIONS FOR DRY SALTING BEEF 
AND PORK CHEEK MEAT 

Beef and Pork Cheek Meat that is to be stored nwny for 
n few days to two weeks, should be packed with tho fol- 
lowing proportions of Freeze-Em-Picklo and salt. 

To every 100 lbs. of Beef and Pork Check Meat uso the 
following: 

1 lb. of Frecze-Em-Pickle. 

1 lb. of Salt. 

For Beef and Pork Check Meat that is to be stored away 
for two weeks to three months, the following proportions 
of Freeze-Em-Pickle and salt should bo usod: 

1 X lbs. of Freeze-Em-Pickle and 

1 lb. of Salt to each 

100 lbs. of Beef and Pork Cheek Meat. 

For Beef and Pork Cheek Meat that is to be stored away 
for three months to six months, the following proportions 
of Freeze-Em-Picklc and salt should be used: 

\% lbs. of Freeze-Em-Picklc and 

1 lb. of Salt to each 

100 lbs. of Beef and Pork Cheek Meat. 

First:— Weigh the Beef nnd Pork Cheek Meat and then 
spread it on a table. 

Second:— Weigh out the proper proportions of Freeze- 
Em-Pickle and salt, mix them together thoroughly, and 
then sprinkle over the meat. 

Third:— Mix the Beef and Poik Cheek Meat well so that 
the salt and Frcczc-Em-Pickle get to all parts of tho meat. 

Fourth:— Run the Beef and Pork Cheek Meat through 
the grinder, using what is called the lard plate, a plate 
that has holes in it from 1 to 1 X inches in diameter. By 
fijst mixing the Freeze-Em-Picklc and salt with the meat 
and then putting it through the grinder, the Frccze-Em- 
Pickle and salt become better mixed with the meat. 

Another way is to run the Beef and Pork Cheek Meat 
through the grinder first, using the lard plate with 1 to 1 X 
inch holes in it; then put this meat in the mixer and while 
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mixing add the Freeze- Em -Pickle and salt, which have 
fust been thoroughly mixed. Let the mixer run until the 
Freeze-Em-Pickle and salt become thoroughly mixed with 
the meat, which only takes a few minutes. 

If a plate with large holes in it is not available, cut the 
Beef and Pork Cheek Meat up small by hand and then 
mix the Freexe-Em-Pickle and salt with the meat. 

Fifth: — If (ho tierces aro to remain open, (hey can 
bo covered with a clean cloth and a layer about 
two or three inches thick of dry salt should bo put 
over the top of the cloth. This will exclude tho air 
and keep tho top meat from getting dry and dark. 

Sixth: — Check Meat that has been properly chilled 
and packed in this manner can be kept for any length 
of time and need not be overhauled. It can bo kept for 
a year or longer and whenever it is taken out of tho 
barrel and used, it will mako lino Bologna and Frank- 
forts with n fine color and a delicious flavor. Dry 
salted Check Meat makes much better Bologna than tho 
pickled Cheek Meat. Sometimes Cheeks aro very low 
in price, and they can bo packed and Btored as abovo 
directed and kept until the market advances; by this 
method quit© a sum of money can be mado each year. 

Seventh: — Seo paragraph on Tcmpcraturo for Curing 
Meats on page 26-16 . 
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tierces aro perfectly sweet before packing. 

Sixth: — If the tierces are to remain open, they can 
be covered with a cloth and about two or three inches 
of dry salt should be put over the top of . tho cloth. 
This will exelude the air, and will keep the top meat 
from getting dry and dark. 

Sovonth: — Hearts that have boon properly chilled and 
packed in this manner can be kept for any length of 
time and need not bo overhauled. They can bo kept 
for a year or longer, and whenever taken out of tho 
tierces to uso, they will mako fine bologna and such 
sausage as hearts can bo used for. Quito a quantity 
of properly cured hearts can bo used in tho manufacture 
of sausage with very good results. They will have a 
fine color and a delicious flavor. Hearts should novor 
be pickled for Bologna, but should always be dry 
salted as abovo directed. It is vorv often tho caso 
that hearts can bo bought at a small cost when tho 
market is low, and if so purchased and packed and 
stored as heroin directed until the market advances and 
meat is high, they can bo made into bologna with a 
very handsomo profit. 

Eighth:— See paragraph on Toinpornturo for Curing 
Meats on page 2646 . 


CURING BEEF AND PORK HEARTS FOR 
BOLOGNA AND OTHER SAUSAGE. 

First: — As soon ns the beef or hog is slaughtered, 
tho hearts should be cut open; the pork hearts should 
bo cut into four square*, and the beef hearts into six 
or eight pieces, being sure to cut them so that all tho 
crevices aro open and exposed. They should then bo 
placed in ice water in which they should lie allowed 
to remain for two to threo hours. 

Second: — Spread the hearts on trays or racks in n 
cooler ns thinly ns possible, and allow them to drain and 
chill for 24 hours; they must be thoroughly .hilled so that 
nil animal heat leaves them. 

Uso for 100 lbs. of / 1 Vi lbs. Freeze - Em - Tickle. 

Beef or Pork llearts.{ 1 lb. of Common Salt. 

Third: — Run hearts through an Enterprise grinder, 
using a lard plate with 1%-inch holes; then place in a 
mixer and gradually add the mixture of Freeze -Kin- 
Tickle and salt. Bo sure it is evenly divided and 
thoroughly mixed. 

Fourth: — Tako a perfectly clean tierce, and sprinkle 
a handful of salt, and a little Frcczo - Em. Tickle on 
the bottom; put the salted hearts into the tierco and 
tamp them down with a tamper as hard as possible. 

Tho object in tamping with n tamper is to got all 
the air out and to cIoho up all the cavities in tho 
bnrrel. The less air cells in the barrel, the better tho 
hearts will cure and keep. 

Fifth: — If the tierces are to be headed up, sprinklo 
a handful of salt on top of the tierces, cover nicoly with 
a piece of parchment paper and put in the heads, be- 
ing careful that the tierces are as full as they possibly 
can be before the heads arc put in, and also that tho 


GERMAN STYLE HAM SAUSAGE 

German Style Ham Sau- 


take tho following: 

50 lbs. of Potk Trim- 
mings. 

40 lbs. of Beef Trim- 
mings. 

5 lbs. of Pork Speck (Back Fat). 

Bull-Meat-Brnnd Sausage Binder in the percentage pro- 
portion of cereal allowed by your State Food Law. 
lb. *'B" Condimcntine. 

2 lbs. of Salt. 

0 to 8 ounces Zanzibar-Brand Frankfort Flavor. 

First:— Salt the Pork and Beef Trimmings four or five 
days ahead, using to each 100 lbs. of meat 1 lb. of Freeze- 
Em-Pickle, ns directed on page 2666 ,No salt or anything 
in addition to the Freeze-Em-Pickle should be added when 
the meat is put down to cure. The salt i3 added when the 
Sausage is made. 

Second:— When making Ham Sausage, use the Pork and 
Beef in the proportions as stated above and when about 
half chopped add the Speck or Back Fat. 

Third:— After adding the Fat, add sufficient salt so as to 
have 2 lbs. to each 100 lbs. of finished Ham Sausage. Also 


sage Is made very much 
like Bologna, except that 
tho meat should be 
chopped finer. For every 
100 lbs. of Ham Sausage, 
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add 6 to 8 ounces Frankfort Flavor. 

Fourth:— Now proceed to chop or grind the meat ac- 
cording to directions given on page 82 , using cracked ice 
to keep the meat cool. 

Fifth.— When the meat is chopped, stuff it into Beef 
Bung Casings. After the Sausage is stuffed, it is well to 
wrap string around it tight, so the Sausage will be firm 
when cooked and will not drop in the smoke house. 

Sixth:— Smoko thin sausage carefully over a medium 
warm fire. 

Seventh:— Cook the Sausage from l*f to 1 # hours, in 
water 155 degrees hot. Vary the time according to the 
thickness of the Sausage. See directions on page 83 for 
coloring Bologna casings and color the casings ol this Sau- 
sage the sntno way. 

Eighth:— After Sausage of any kind has been cooked, 
it should be handled no follows: Four boiling wafer 
over it to wash olT the surplus greaso that adheres to 
tho casings and then pour cold water over it to shrink 
and closo the pores of the casings. This is very im- 
portant and it should bo closely observed by all packers 
ami sausage makers who wish to have their 8nusago 
look nico nnd fresh in appearance. 

HOW TO PREPARE CASINGS BEFORE 

STUFFING. 

Boforo casings nro stuffed, they should always bo 
soaked in warm water, no ns to make them pliable, so 
they will stretch to their utmost limit when being 
stuffed.. If they are properly soaked, they will stretch 
considerably and will not burst as easy as they will if 
they are not properly soaked. The casings should bo 
soaked in water about 90 degrees temperature Fahren- 
heit, from one to two hours, depending upon how old 
nnd dry they are. If the casings are very old and dry, 
they will have to be soaked until they nro perfectly 
soft nnd pliable. When casings are soaked in water 
that is too hot, tho cjmings aro scalded nnd become ten- 
dor nnd will burst when being stuffed, nnd tho heavy 
Bausago will tear loose in tho smoko house. 

HOW TO PREVENT BURSTING AND 
SHRINKING OF SAUSAGE. 

Many undergo a great deal of trouble from the burst- 
ing and shrinking of Sausage and it is a trouble which 
can bo easily avoided, as it is entirely owing to the 
manner of boiling the Sausage. Ordinary round or long 
Bologna should be kept in wafer at 100 to 170 dc recs 
•Fahrenheit for about 30 minutes, and thick large 
Bologna should be kept in water from 155 to 160 
degrees Fahrenheit from three-quarters of an hour to 
one hour, according to the size. If the Sausage is very 
large, it will take from one and one-quarter to ono 


and one-half hours to cook them thoroughly. When 
Sausage is boiled in water that is too hot the particles 
of meat will crumble and separate. The Sausage will 
taste dry, although water will be in tho crevices be- 
tween the small pieces of meat. The Sausage will look 
rough on the outside and will also lose more weight 
than when boiled as above directed. Many of them 
will burst when the water is too hot. After Sau- 
sage of any kind has been cooked, it should bo 
handled as follows: Pour boiling water over it to 

wash off all the surplus grease that adheres to tho 
casing and then pour cold water over it to shrink and 
close the pores of the casing. This is very important 
and should be closely observed by all packers and 
sausage makers who wish to have their Sausage look 
nico nnd keep its fresh nppearnnea 



HOW TO SEASON HAMBURGER SO AS TO 
MAKE IT MORE PALATABLE AND 
PLEASING. 



A very successful way of increasing trade on Ham- 
burger is to season it with one ounce of Zanzibar- 
Brand Hamburger Seasoning to every 25 pounds of 
meat. This gives the meat a Delicious Flavor, makes 
it more Palatable and Pleasing to the Taste and much 
moro Appetizing and Satisfactory to tho Customer. 
Sometimes Hamburger when made without Seasoning 
has a peculiar flavor and meat odor which many cus- 
tomers object to. 

All this trouble is overcome by Seasoning all Ham- 
burger with our Zanzibar Brand Hamburger Season- 
ing. as it gives tho meat a Delicious Flavor and Aroma. 

This is something that will increase the sale on 
Hamburger wherever it is used. 



Below wo give the re* 
cipe for a New Sausage 
that is well liked where- 
ever it is being tried, 
and we advise every 
butcher to make use of 
it. This Sausage is a 
success, takes well with 
tho trade when made up 
right and is very easy to 
make. It is a nice eat- 
infe Sausage and cus- 
tomers are always 
pleased to got hold of 
something new for a 
change. Making Ham- 
burger Sausage gives the butcher an opportunity for 
■oiling all the small pieces of beef and a large J*r- 
contage of beef fat at a good profit, which is very often 
not easily sold otherwise. 
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DIRECTIONS FOR MAKING HAMBURGER 

SAUSAGE. 

Take- 

70 lbs. Beef Trimmings. 

20 lbs. Beef Fat 

Bull-Ment-Braml Sausage Binder In the percentage pro- 
portion of cereal allowed by your State Food Law. 

20 lbs. Water. _ 

G to R ozb. Zanzibar Brand Hamburger Reasoning. 

1 lb. Freczo-Em-Pickle. 

2 or 3 largo size Onions. 

2 lbs. Salt. 

First! — Take the 70 lbs. of Beef Trimmings and trim 
out all tho sinew ami cut them into small pieces. 

Second: ml the meat on a table and aprlnklo 

over it 1 lb. of Frocze Em Picklc to 70 lbs. incat. Mix 
it thoroughly so that the FroezcEmPlcklc gets to all 
parts of tho meat and then run the meat through a 
sausage grinder, through a medium fiuc plate, so as to 
cut the meat into small pieces, so that the Freene-Em- 
ricklc is thoroughly mixed with the meat. Then place 
it in the cooler in tubs or boxes not deeper than six 
inches and allow it to remain there from one to two 
days to cure. It is better to allow the moat to curs 
for two days or longer. 

Third: — After the Beef is cured take 20 lbs. of 
Suet or Beef Fat, from the Brisket is the best, cut it 
up with 2 or 3 large Onions and run the Beef Fat 
and Onions through the meat grinder and grind it very 
fine, then mix the ground Beef Fat with the «0 lbs. of 
Cured Beef. 

Fourth:— Put Legal amount of Bull-Meat-Brand Sau- 
sage Binder, 6 to 8 o/.s. Zanzibar-Brand Hamburger Season- 
ing and 2 Ibs.of Salt in a pail and add 20 lbs. of cold water. 
After mixing, add this to the ground Beef and Suet. 

Fifth:— Mix the Beef. Suet. Bull -Meat -Brand Sausage 
Binder, Seasoning. Salt and water together as well as pos 
sible and then run it through the meat grinder again. 

Notice : — Hamburger Sausage can also be made with- 
out curing the meat in advance, if one prefers. 

Simply mix the Beef. Fat. Bull -Meat- Brand Sausage 
Binder, Hamburger Seasoning, Finely Cut-Up Onions. 
Freeze - Em - Pickle and Salt all together, run it through a 
Grinder and add the water while grinding and mixing, and 
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when ground it is ready for sale. This sausage, will, how- 
ever, have a different flavor than when made of cured 
meat as above. 

Sixth: — After the Sausage is ground, spread It out 
on a platter, decorate it nicely with parsley, a few 
pieces of sliced lemon or orange, which adds to itn 
attractiveness. 

With each can of Hamburger 
Seasoning we furnish some of these 
cards free. Take a beef skewer, 
split the end of it so the card 
can be put into the slit and then 
stick this skewer into the plat- 
ter of Hamburger Sausage. This 
little card wi'! Help the sale 
and you will be surprised at the 
many compliments you will receive 
on this new Sausage. Wo will 
gladly furnish as many as are de- 
sired of these cards free of chargo 
to any butcher who is using our 
Hamburger Seasoning. 


, «0«! MOt , 

HAMBURGER 

..SAUSAGE 

iScrtsiB 
.nos reuse 



DIRECTIONS FOR MAKING 
FRESH PORK SAUSAGE 

Take 100 lbs. of Fresh Pork Trimmings and 
white chopping add 

Bull- Meat -Brand Sausage Binder in the per- 
centage proportion of cereal allowed by your 
State Pure Food Law. 

}i to 1 lb. "A'* Condimcntine. 


I ll>. Salt. 

8 to 10 ounces Zanzibar-Brand Pork Flavor. 


Use sufficient cracked icc to keep the mixture cold. This 
will make a most delicious pork sausage. 

When this is properly mixed it is ready for the stuffer. 
Poik Sausage should be stuffed into hog casings, or it may 
be simply put up in bulk. 

Note:— By using the above quantity of “A" Condi- 
mentine to each 100 lbs. of trimmings, it will prevent fresh 
pork sausage from turning sour or gray for several days, if 
kept under proper conditions and at a low temperature. It 
keeps the pork sausage in a firm, fresh condition. “A" 
Condiment! ne does not alter or affect the color of the sau- 
sage meat, hut simply enables the meat to retain its own 
natural color. The use of this harmless condimcntal prep- 
aration is a great advantage to all packers anil sausage 
manufacturers, especially when the sausage is shipped 
distances or is delivered from wagons to the small retailers. 
“A” Condimentine is guaranteed to comply with the Pine 
Food Law-s and the Federal Meat Inspection Law. Its 
use is permitted in all U- S. Government Inspected 
Packing Houses. Sausage does not have to be labeled 
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IIOW TO CURE MEAT FOR HEAD CHEESE. 

The proper way to make Ilea*! Cheese is to make 
it from Cured Meal only, and all llie Heads and Meat 
used for it should 1»c cured for 10 to 1*1 days in a 
brine made as follows: 

1 ll». Freeze Em-Pickle. 

7 lbs. of .Salt. 

5 gals. Water. 

Head Cheese made from Meat cured by this process will 
have a fine red color and will keep well under proper con 
dilions in warm weather. Always add Bull- Meat-Brand 
Sausage Binder to Head Cheese, as i: makes it firm arid 
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combines with the fats and juices of the meat, so as to 
keep the Head Cheese from drying out and thereby losing 
its flavor. 

DIRECTIONS FOR MAKING HEAD 
CHEESE. 

The proper meat t» use for making Head f'lieeso is 
tb:,l whirl! has b-.-n cured |,y t i„: Freezc-Em-rickle 
Process, as almvr described, but it can also Itfl made 
from fresh meat desired. It will, however, bn much 
better and will keep for a longer time if mode from 
meat cured by the Freeze Em-Pickle Process. 

First: — Itc.ii the Heads slowly, and long enough so 
that the meat mn be easily stripped from the bone. 

Second:— Boil the Hog Rinds and the Hog Fat in 
nets at the same time as when boiling the heads. When 
the Rinds are almost cooked through, remove them 
from the kettle and chop or grind them fine. The Fat 
when cooked, should bo cut up into 1% to V/j inch 
square blocks. 

Third:— Also boil about 15 lbs. of Cured Hog 
Tongues, and when they arc cooked, cut them in strips. 

Fourth: — The proper proportions for making good 
Head Cheese are as follows, but, the quantity of the 
different kinds of meat can be varied according to the 
stock on hand: 

10 lbs. of Fresh Hog Bock Fat. 

15 lbs. of. Cured Hog Tongues. 

25 lbs. of Hog Rinds. 

f>0 lbs. Cure,! H*>g Head Meat (afier removal from bond. 

Bull-Meat- Brand Sausage Binder in proportion as allow- 
ed of cereal by your State Pure Food I.aw, but not over 
5 pounds. 

1 lb. of ••A” Coudlmentlne. 

1 lb. of While Berliner Brand KonscrviruDg Salt. 

If any salt is needed add sufficient to suit the taste. 
If the meat is fully cured, no salt need be added. 

Fifth:— The GO lbs. of Head Meat must be cut into 
(.mail pieces to 7, incli in size, cither by hand or by 
machine. 

Sixth:— Tho Rinds must be cut fine; the finer the 
better. 

Seventh: -The Tongues must be eul into strips. The 
more Tongues used, the belter will be the Head Cheese. 

Eighth: -Mix thoroughly together the Tongues, Rinds, 
Head Meat, Bull-Meat- Brand Sausage Binder, the Pre- 
pared Head Cheese Seasoning and 1 lb. "A” Con- 
dimentine. At the same time mix into the Meat 
as much of the Water in which the meat was 
boiled as the Meat will absorb while being mixed. This 
water, in which the Hoads have been cooked, con- 
tains Gelatine which has been drawn out of I be meat 
while boiling, and 5 bis water congeals like Jolly when 
it becomes cold. The more of this water put into Head 
Cheese the better it will be, therefore add all of it that 
the meat will absorb. Bull-Meat-Brand Sausage Binder, 
in the proportion given in the above formula, will make a 



HEAD-CHEESE 


to show the presence of a preservative when “A” 
Condimentine is used. 


There are ninny kinds of Flours and Binders on the 
market, but the Sausage Maker will find Bull-Meat-Brand 
Sausage Binder to be thoroughly reliable, especially for 
Poik Sausage, as it lines not So easily sour 01 ferment and 
it makes an emulsion of the fat and water, and when the 
Sausage is fried the grease and meat juices will not fry .mi 
of it readily, but will remain in the Sausage. Pork Sau- 
sage made with Bull Meat-Brand Sausage Hinder is much 
more easily digested than when made withuui it. because 
the fat goes into the stomach in the form ol an emulsion 
when it is eaten, and in this wav is more easily digested 
and absorbed. In using a Binder f<*r Sausage, if >t is the 
Butcher's desire to turn out a Fine- Flavored Sausage and 
one that is juicy when eaten, it is very important that he 
bo very careful what kind of a Binder he uses. There are 
many Binders on the market, sold simply for the pur- 
pose or making money, which arc utterly icorthhxs. 
They make Iho Sausage dry and Instead of improv- 
ing Hie qualify of the Sausage. they are a great detri- 
ment to it. If the Butcher takes a pride in his goods 
and wants to make Sausage that his trade will like, 
he should not buy these Binders, as he is simply 
throwing his mono awa> and spoiling bis goods by 
using them. Therefore, it is always advisable when 
buying from Jobbers lo insist upon gelling the gviim- 
inr It. Heller <3* Co.'s Hull Meat-Brand Flour, as you 
will then know exactly what you are getting, as our 
guaranty Is on cvciy package. 


SMOKED PORK SAUSAGE 


Pork Sausage not sold the day it is made may he 
smoked the following day and sold for Smoked Fork 
Sausage. Pork Sausage smoked the day after i' is 
made will keep much better than when they arc 
smoked as soon as made, because Sausage that have 
been kepi in a cooler for 1 hours after being made 
are thoroughly cured, so they will stand the heat of 
the smoke house, and will have an entirely different 
flavor than If they are subjected to the heal when Hie 
meat Is fresh and is not fully cured. 



THE SURVIVOR Vol. 6 


2674 


fHE SURVIVOR Vol. 6 


very different Head Cheese from vrhal -1111 be made 
'with some of the other Binders on the market. It 
will pay sausage makers to use B. Heller & Co.'s 
Genuine Bull-Meat-Brand Sausage Binder instead nf any 
of the imitations now on the market. None of the other 
Binders that we have tested in our laboratory will prove 
as satisfactory as Bull-Meat-Brand Sausage Binder. If the 
Butcher uses the best of ingredients and follows the 
proper methods, he is bound to make the best prod- 
ucts; but the most careful sausage maker cannot make 
fine products unless he uses good material. 

Ninth: — After the Head Cheese Meat. Bull- Meat-Brand 
Sausage Binder anil water in which th« ' ••■■** N -n 

boiled are mixed ns above directed, shtlT in Bet f 
Bungs or ling Stomachs and boil in water 155 degrees 
hot tart it they are cooked through. This will require 
from one to one and one half hours, depending ti|*on 
the thickness. 

Tenth: When cooked, remove from the kettle and 

place in cold water until they arc partly cooled; then 
lay them on hoards and press them down l»v putting 
hoards over the Head Cheese with weights on them. 
Head Cheese is sometimes smoked after it is pressed. 

Eleventh: — If they are not smoked, rub them with While 
Berliner Brand Konservicung Salt in order to prevent them 
from gutting slimy. 


iiiHiSKiSAei 



CURING MEATS FOR LIVER SAUSAGE 


Good Idvor Sausage should always contain a certain 
amount of Mont and Fat in addition to the Liver. This 
Fat and Meat should be cured for a week or two, befoto 
making the Sausage, in a brine made as follows: 

1 lb. Freeze-Ein-Pickle. 

7 lbs. Salt. 

5 gals, of Water. 

Liver Sausage made from Meat which has been cured 
in this manner will keep much better after it is made. 
Where it is necessary to ship Liver Sausage any great 
distance, or to keep it on hand any length of time after 
it has been made, the Livers should also be cured in 
the above brine for two weeks before making the Sau- 
sage. The best way to cure the Livers for this purpose 
in to cut them into strips after they have been chilled 
for 24 hours and then put them into the brine to cure. 
Packers who must ship Liver Sausage during the sum- 
mer months will find the above directions in making 
Liver Sausage very valuable. 

DIRECTIONS FOR MAKING LIVER SAU- 
SAGE. 

Take 70 lbs. of Hog Livers. 25 lbs. of Pork Neckp; 
the entire Boned Head can be used Instead of the 
Necks, or the trimmings which are cut from Bellies 


will work into Liver Sausage very nicely. 

First:- — Scald the Livers by pouring boiling hot 
water over them or dip thorn into boiling water until 
they are scalded through to the center. Then throw 
them into the ice water or put them into a tub of cold 
water and allow the water to run into the tub until the 
Livers are cooled through to the center, othorwiso. 
they might sour in a short time. 

Second:— Cook the Hog Necks, Heads or Bellies and 
remove all the meat from the bone. 

Third:- -Chop the meat as fine as possible. When an 
Enterprise Grinder is used, grind the meat as lino as it 
can be ground through a fine plate; then add tho 
Livers, which have also been ground as fine as it ; in 
possible to get them. The finer and bettor tho Livers 
and Fat are ground, the finer and better will bo tho 
Liver Sausage. 

Fourth:— When grinding, add to 100 lbs. of Sausage: 

3 large size Onions. 

Bull-Meat-Brand Sausage Binder in percentage propor- 
tion of cereal as allowed by your State Pure Food Law. 

6 to 8 ozs. of Zati/ibar-Biand Liver Sausage Seasoning. 

1 lb. "A" Condhnentine. 

All of these should then be well mixed, and as much 
of the Water in which the Meat was boiled should 
be added to tho mixture as the Meat will absorb. 

Fifth:— Stuff very loosely into Hog Bungs or Beef 
Casings, and boil very slowly, otherwise, they will 
bur t;. never have the water hotter than 155 degrees. 
The length of time to boil is V6 to 1 hour, which will 
depend entirely upon the thickness of the Sausage. 

Sixth:— After they are boiled, place in ice water, in 
which they should be kept until they have been chilled 
through to the center; then remove them from tho 
water and place in the cooler. After tho Sausages aro 
chilled rub tho casings with some White Berliner 
Brand Konservirung Salt, to prevent tho Sausage from 
getting slimy. 

DIRECTIONS FOR MAKING BRAUN- 
SCHWEIGER LIVER SAUSAGE. 

Brnunschweiger Liver Sausage is made of neck 
pieces from Lean Hogs. Hog Livers, Gut Fat, Trim- 
mings from Bellies and Back Fat, all of which must bo 
steamed before being chopped. For 150 lbs., or less 
amounts in the same proportion, take: 

10 lbs. Gut Fat. 

30 lbs. of Belly Trimmings. 

20 lbs. of Back Fat. 

40 lbs. of Neck Pieces. 

50 lbs. of Hog Livors. 

First:— Take the above quantities, put them into a 
kettle and steam them at about 180 degrees or 190 
degrees until the meat is tender. Caro must be takon 
that the water does. not boil. It should not bo hotter 
than 190 degrees or just enough heated to make it 
einuucr. 

Second: -Separate the Livers from tho other Moat 
that has been steamed and chop it or grind it fine. 

Third:— Take all of the other Mont out of the ket- 
tle, strip it from the bones and rinds, put it in a chop- 
per or grinder, and chop, rock or grind fine. The finer 
the belter. While chopping add: 

5 large size Onions. 

The Bull-Meat-Brand Flour 

10 to 12 ozs. Zanzibar Brand Liver Sausage Sea- 
soning. 

1 lb. “A" Condhnentine, and as much of the Soup In 
which the Meat was steamed as the Meat will absorb. 
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Fourth: — Then put all of the chopped Meat, includ- 
ing the Livers, into a trough anil mix all the Meat 
thoroughly, adding as much more of the Soup while 
mixing, as the mixture will absorb. 

Fifth:— Stuff loosely into Hog Middles or Hog 
Hungs, and boil very slowly, otherwise, they will 
burst; boil them until they are filled and swell out. 
Never have the water hotter than 155 degrees. The 
length of time to boil is L'. to I *£> hours, which will 
depend entirely upon, the thickness of the Sausage. 

Sixth: — Afler they are boil'd, place in cold water- 
ice water is the best — in which they should be kept 
until they have been chilled through to the center, 
but while chilling the Sausages must be turned fre- 
quently to keep the grease from congealing to one side; 
then remove from the water, and place in a cooler. 
After the Sausages are chilled, rub the casings with 
some White Berliner Brand Konservirung Salt, to pre- 
vent the Sausage from getting slimy. 

Seventh: — If it is deni red to smoke the Braunschwei- 
ger Liver Sausage it can he smoked the following day. 

SMOKED COLORED LIVER SAUSAGE 

Color the casings in a solution of our Znnzibar-CArbon 
Brand Casing Yellow Mixture by momentary dipping 
before watering, cutting and tying them. This will give 
Liver Sausage the dosired smoke shade color. 



BLOOD 

SAUSAGE 



BLOOD SAUSAGE. 

Blood Sausage is always made from partially Cured 
Meat. This Meat should be cured for 10 to 14 days 
in a brine made ns follows: 

1 lb. Frccr.c-Em-Pickle. 

7 lbs. Salt. 

5 gals. Water. 

Blood Sausage made from Meat which has been cured 
by the Frcer.c-Em-Picklo Process will have a delicious 
flavor and will keep well in any climate. 

Use Bull-Meat-Brand Sausage Binder, in percentage 
proportion of cereal allowed by your State Food Law, in 
making Blood Sausage, as it tends to absorb fat and meat 
juices, preventing the Sausage from drying out so readily 
and becoming unpalatable. 

TONGUE BLOOD SAUSAGE 


Tongue Blood Sausage is made the same as 
either Formula No. 1 or Formula No. 2, with the 
oxcoption that Cured TIog Tongues are added to it. 
The more Tongues used, the better will be tho 
sausage. Always use Tongues that have been thor- 
oughly cured by the Freeze Em-Picklc Process a? 
they will 'have a nice red appearance in the Sausage. 
Boil the Tongues until they arc done and then cut 


into strips and mix into the sausage at the same 
time as the blood is added. 

DIRECTIONS FOR MAKING BLOOD 
SAUSAGE. 

To make 100 lbs. of Blood Sau- 
sage, use the following proportions 
which we will call Formula No. 1: 

20 lbs. of Cheek Meat, either fresh 
or salted. 

15 lbs. of Hearts, 
either fresh or 
salted. 

15 lbs. of 
Pork Kinds, 
either fresh or 
salted. 

20 lbs. of Hoik Speck (back fat), either fresh or salted. 

25 lbs. (3 gallons) of Hog or Beef Blood. 

Bull-Meat-Biand Sausage Binder in percentage propor- 
tion of cereal as allowed bv .vour State Pure Food Law. 

G to 8 ozs. Zanzibar- Brand Blood Sausage Flavor, 
ib. ”H" Condlmentlne 

2 lbs. of Sail, to suit taste. 

I? lb. I'reezc-Eni- Fickle. 

Salted Meat is preferable in making Blood Sansago 
but fresh Meat can be used if desired. 

First:- Take 25 lbs. of Fresh Hog or Beef Blood, and 
stir until the blood remains thin and will not congeal. 

Second: Put th«- Pork Kinds in a pudding net and 
boil until about three quarters done. Caro must bo 
taken not to boil them too long, otherwise they will 
become too pulpy when boiled the second time in tho 
Sausage. 

Third: Boil the Cheek Meat and Hearts until done. 

The Cheek Meat and Hearts should be boiled as slowly 
ns possible. The slower the boiling the better will bo 
the Sausage. 

Fourth:— After they are cooked, put tho Pork Kinds 
In a chopper or meat grinder ami cut them as fino 
ns possible. The finer the better. After the Cheek 
Meal and Hearts have been cooked, they should be cut 
up coarse bv hand, or chopped coarse in a chopper. 

Fifth:— The Pork Back Fat must be scalded by pour- 
ing boiling water over it for n few minutes. It should 
then be cut into small squares or cubes by hand or 
with a pork back fat cutting machine. 

Sixth:— After tho Meat and Fat are all cut, add 
tt it: 

25 lbs. of Beef Blood 

The legal amount of Bull-Meat-Brand Sausage Binder. 

6 to 8 ora. Zanzibar Brand Blood Sausngo Seasoning. 

Balt to suit taste. 

Seventh: — Mix tlieso thoroughly and stuff into Beef 
Bungs, Beef Middles or Bounds. Fill the casings only 
three-quarters full. 

Eighth: -Blood Sausage should bo boiled very slowly, 
the water should not be hotter than 155 degrees. Tho 
length of time for boiling depends entirely upon the 
thickness of the Sausage. When done, the Sausage 
will float on top of the water and will bo firm and 
plump. It will be necessary to prick the Casings when 
boiling to let out the air. 

Ninth) — When the Sausage is cooked through, re- 
move it from the kettle and place it in cold water; 
ice water is the best. Allow it to remain in this 
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cold water until it is thoroughly cooled. Then, place 
on a board in a cooler and allow it to remain there 
24 hours before cutting. 


Tenth: — It is always advisable to use pickled or 
dry-salt cured Cheek Meat and Hearts for Blood 
Sausage instead of fresh ones. To euro them es- 
pecially for Blood Sausage, they should be cured in 
brino made with Freczc-Em-Pickle according to di- 
rections in first paragraph, of this article, for two 
weeks beforo being made into Sausage. Some pre- 
fer to grind the Hearts fine, and leave the Cheeks 
coarse, and if this is preferred, the Hearts can bo 
ground with tbo 1’ork Kinds. 

Formula No. 2, for making 100 lbs. of Blood 
Sausage: 


30 lbs. of Pork Speck (back fat). 

3 5 lbs. of Pork Snouts or Kars. 

30 lbs. of Hog or Beef Blood. 

Hu 11- Meat-Brand Sausage Binder in the percentage pro- 
portion of cereal os allowed by your State Pure Food Law. 

0 to 8 ozs. Zanzibar-Brand Blood Snusago Flavor 
/, lb. "B" Coudlnientlno. 

lb. of Freeze- ICm-l'ickle. 

2 lbs. Salt. , „ , 

Cook and handle Formula No. 2 the same ns Formula 
No. 1, with tbo exception of leaving out the Hearts 
and Cheek Moat. 



DIRECTIONS FOR MAKING SUMMER 
SAUSAGE (CERVELAT) 


Use 70 lbs. of Pork Trimmings, 20 lbs. of Lean Beef. 10 
lbs. of Pork Back Fat. 

First:— Beforo being made into Sausage, the Back Fat 
must first be dry salted for two weeks in order to get it 
properly cured and firm. 

Second:— After the Pork Back Fat has been dry salt 
cured, it should be cut up into small pieces of about onc- 
holf inch square. 

Third:— The Beef should be fust finely chopped; then 
the Poik Trimmings should be added and then the Pork 
Back Fat. The meat should be chopped until fine and 
while it is being chopped add: 

2 lbs. of Salt. 

l /z lb. "B” Condimentine. 

8 ozs. Best Granulated Sugar. 

10 to 12 ozs. Zanzibar-Brand Summer Sausage Seasoning. 

Bull-Meat-Brand Sausage Binder in percentage propor- 
tion of cereal ns allowed by your State Pure Food Law. 

Fourth:— When the Meat is chopped, it should be packed 
tightly in pans or boxes which should be placed in a cooler 
having a temperature of about 40 degrees; these pans or 
boxes Should hold about 50 lbs. and should be shallow, not 
over six to eight inches deep, so that the Meat can be thor- 
oughly chilled through. The Meat in these pans or boxes 
should remain in the cooler from four to six days before it 
will be ready to stuff into the Casings. 

Fifth:— Stuff the Sausage into Hog Bung Casings or Beef 
Middle Casings and hang them in a dry room in a temper- 


ature of about 45 to 50 degrees for two or three weeks. 

Sixth: — They can then be smoked and are ready for the 
market. 

DIRECTIONS FOR MAKING ITALIAN 
STYLE SALAMI SAUSAGE 


Take 60 lbs. of Poik 
Trimmings. 

20 lbs. Lean Beef. 

20 lbs. Pork Back Fat. 
Bull -Meat- Brand 
Sausage Binder ill per- 
centage proportion of 
cereal allowed by your 
State Pure Food Law. 

1 lb. of Freeze-Em-Pickle. 8 ozs. of Granulated Sugar. 

*, lb. of "B” Condimentine. 2 lbs. of Salt. 

10 to 12 o/s. of Zanzibar-Brand Summer Sausage Flavor. 

2 to 3 ozs. of Vacuum- Brand Garlic Compound or Gar- 
lic Condiment. 

First: — Befoie being made into sausage, the Back Fat 
must fust be dry salted fur two weeks to get it properly 
cured and firm. 

Second:— Chop Pork Trimmings and Beef quite coarse, 
coarser than for Summer Sausage. While chopping add Iho 
Bull- Mcnt-Biand Sausage Bind or, Freezc-Em-Piclile, Salt, 
Sugar, Seasoning, “B" Condimentine and Garlic Compound 
or Garlic Condiment, and when it is partly chopped add 
the Back Fat which has pievionsly been cut in cubes 
about one-half inch square. By adding the Back Fat Inst 
it will still be in quite huge pieces when the Meat is suffi- 
ciently chopped. The Fat should show quite prominently 
in Salami, as it must he fatter than Summer Sausage. Two 
or three ounces of Vacuum-Brand Garlic Compound or 
Garlic Condiment should be added while being chopped to 
give it a delicious Garlic flavor. The 

quantity may be varied according to the demands of the trade. 

Third:— When the Meat is chopped, it should be packed 
tightly in pans or boxes, which should he placed in a cooler 
having a temperature of about 40 degrees. These pans or 
boxes should hold about 50 lbs. and should be shallow, 
not over six to eight inches deep, so that the Meat can be 
thoroughly chilled through. The Meat in these pans should 
remain in the cooler fioin four to six days before it will be 
ready to stuff into Casings. 

Fourth:— Stuff the Sausage into Hog Bung Cas- 
ings or Beef Middle Casings and hang them in a 
Iry room, in a temperature of about 45 to 50 degrees 

- two or throe days, then wrap twine around them 
nicely as shown in cut and again hang up to dry for 
two to three weeks. 

Fifth: — They can then he smoked with coni smoko 
made with hardwood sawdust only. Wood makes too 
much heat. Then they are ready for the market. 

DIRECTIONS FOR MAKING HOLSTEIN 
STYLE SAUSAGE 

Take aU lbs. of 
Pork Trimmings. 

40 lbs. of Beef 
Trimmings. 

10 lbs. of Pork 
Back Fat. 

First: — Before be 
ing made into Sau- 
sage. the Back Fat 
must first be dry- 
ealtcd for two weeks in 
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order to get it properly 
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cured and firm. 

Second: — Put t lie Beef into the* chopping machiuo 
a:«d while chopping it add: 

2 lbs. of Salt. 

% lb. "H" Condimentlne 

1 lb. of Freeze-Ein-Pickle. 

8 oz. of Host Gran II la ted Sugar. 

Bull-Ment-Brand Sausage Binder in percentage propor- 
tion of cereal as allowed by your Slate Pure Food Law. 

1 small tenspoonful of Vacuuui-Biand Garlic Compound 
or Garlic Condiment. 

Let the Beef chop until nbout one half done before 
adding the Pork; then chop the Pork and lb*ef s.mho 
before adding the square cut pieces of Pork Hnck Fat. 

Third: — After the Meat is chopped and spiced put 
it in shallow boxes or pans not over eight inehes 
thick, and put it in a good cooler. Keep the Meat 
in a cooler for from I to <» days so it is thoroughly 
cured before it is stuffed. 

Fourth: — Stuff in Beef Round Casings and let the 
Sausage hang in a dry room at 45 to '»<• degrees of 
temperature for a week. 

Fifth: — Then give them a good smoke and they aro 
ready for the market. Cool smoke is produced with 
hickory, hard maple or oak saw dust only. Wood 
gives otr too much heat. 

HOW TO COLOR THE CASINGS FOR 
HOLSTEIN STYLE SAUSAGE 

See directions for momentary dipping on page 83' This 
method can be used equally well on the empty casings. 
After the casings havo a light orange color toko thorn out 
of the «olution and them well in hot water, cut and 

tie thorn, then stuff the casings and hang the sausage up 
to dry. 

After the sausage has hung n week or two anti is 
dry, hang it in the smoke house i->r a few days to 
give it a smoko flavor nnd it is ready for shipment. 
This will save a large shrinkage and the sausage will 
have a better appearance. Sausage that has had the 
casing cni, ir.-, i before being stuffed neefl not become 
rancid, as it is not exposed to the heat in a smoke 
house, which heat always causes the stearin and oil in the 
fat to separate, and ns soon ns this change takes place the 
sausage begins to become rancid. 

SWEDISH STYLE SAUSAGE 

Take 00 lbs. of Beef. 

(Boneless Chucks, Bris- 
kets nnd Shank Meat 
can he used.) 

30 lbs. of Pork Ham 
Trimmings. 

10 lbs. of Back Fat. 

First: — Before being 
made into Sausage. fho 
Back Fat must first be 
dry salted l nr two weeks 
in order to get it prop- 
erly cured and firm. 

Second: — Cut up (he 
I’ork Back Fat into 
square half-inch cubes 
by hand nr with a Pork 
Back Fat Cutting Ma- 
chine. 

Third:— Put the Beef 
and Pork on the block 
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nnd when partly or coarsely chopped add the cubes of 
Back Fat, and when the Beef and Pork are cut fine, the 
Pork Back Fat should show prominently through the 
meat. 

While it is being chopped add: 

2 lbs. of Salt. 

}l lb. “B" Condimentine. 

Bull-Meat-Brand Sausage Binder in percentage propor- 
tion of ceieal as allowed by your Stale Pure Food Law. 

1 lb. Freeze-Em-Pickle. 

8 ozs. Best Granulated Sugai. 

10 to 12 ozs. Zanzibar-Brand Swedish Style Sausage 
Seasoning. 

Fourth:— After chopping fine, put the Meat in a trough 
and knead it with the Bull-Meat-Biand Sausage Binder 
until it is tight and hard. 

Fifth:— Pack the Meat tightly in 50 lb. pans or boxes 
which place in a cooler having a temperature of about 40 
degrees; these pans or boxes should bo shallow, not over 
6 to 8 inches deep, so that the Meat can ho thoroughly 
chilled through. The Meat in these pans or boxes should 
remain in the cooler A to 6 days before it will be ready to 
stuff into the Casings. 

Sixth: — Stuff the Sausage into Beef Middlos and hang 
them in a dry room in n temperature of about -15 to 50 
degrees for two or three weeks. 

Seventh:— They can then he smoked with cool smoke 
made with sawdust and ure ready for the market. 

HOW TO COLOR THE CASINGS FOR 
SWEDISH STYLE METWURST 

See directions for momentary dipping on page. 8^ This 
method can be used equally well oil the empty casings. 
After the casings have a light orange color lake them out 
of the solution and wash them well in "hot water, cut nnd 
lie 'hern. 

After the Sausage has hung » week or two and is dry, 
hang it in the smoke house for a few days to give it a 
smoke flavor and it is ready for shipment. This will save 
a large shrinkage and the Sausage will have a better 

appearance. 

Sausage Hint has bail Hie easing colored before be- 
ing sfufTed need not become rancid, as it is not. ex- 
posed to the lira l in :i smoke house, which heal often 
Causes the stearin and oil in the fnt to separate, 
and as soon ns this change takes place tlw sausage IN- 



DIRECTIONS FOR MAKING POLISH 
STYLE SAUSAGE 

Take: fill lbs of Pork Trimmings. 

40 lbs. of | Serf Trimmings. 

In lbs. of Pork Back Fat. 

Before being used in the Sausage, the Pork Back 
Pal should l.e dry salt cured for at least 1 wo weeks or 
it ran Ik* cut from dry salt sides. 


SWEDISH STYLE 

METWUR5T 
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First: — <’nt up Slip I’otk Bark Pal into square 
half inch culips by hand or with a Fork Hark Fat 
Cutting Machine. 

Second:- t'hop I In' Port ‘I r 'innings. I !<■*• f Tiiurming* 
and Pork Hack Par quite coat. sc, and while being 
chopped add: 

2 lbs. Salt. 

}j lbs. ••!?” Condimentine. 

1 lb. of Freeze- Kir. Pickle. 

11) lo 12 ozs. Zaiizihai -Brand Polish Style Sausage Seasoning 
fi ozs. of Granulated Sugar. 

2 to 3 ozs. Vacuum Garlic Compound or Garlic Condiment. 
Bull-Mont-Brand Sausage Binder in percentage propor- 
tion of cereal as allowed by your State Pun* Food Law. 

Third:— After the Pork Trimming! and Pork Back 
have been chopper! and mixed with the Snlt..**B" Condi 
rnentinc, Bull - Meat - Brand Sausage Binder, Freeze -tm- 
Pickle and Vacuum Brand Garlic, stuff into beef round 
casings. 

Fourth:* A flee I In* v:uiN:igr lias hi-rii shilled in- 
lo envings plan* I linn in I lie smoke Iioiihc aiM | thor- 
oughly smoke with wood. This Poli* h Style Sausage 
should not be boiled when made. It is boiled when eaten. 

HOW TO COLOR THE CASINGS FOR 
POLISH STYLE SAUSAGE 


IIOW TO MAKE FINE QUALITY 
BOCKWURST 


m 


BOCKWURST 


First:— Take 45 pounds 
Beef, 20 pounds Veal, 20 
pounds Lean Pork, 5 
pounds Pork Back Fat 
(Speck). 

Second: — T h c M o a t 
should all be chopped very 
fine except the Speck, 
which should first be cut 
into small culr-s and then 
added to the rest of the 
Meat when it is partly 
chopped so that small 
cubes of fat will show in 
the Sausage. 


the following: 

Bull-Meat-Brand Sausage Binder in percentage propor- 
tion of cereal as allowed by your State Pure Food Law. 

Ji lb. of Freeze-Em*Pickle. 



See directions f« >i momentary dipping on page 2660 
This method will work equally well »»n the empty casings. 
After the casings have a light orange color take them out 
of the solution and wash them well in hot water, cut and 
tie them. 

After the Polish Stylo Sausage is stuffed, hang it in the 
smoke house for a few hours, using wood so as to have a 
hot smoke. This drys it ami gives it a smoke Davor. Then 
it is ready for shipment. Thi ?ge shrinkage 

anil the sausage will have a better appearance. Polish 
Style Sausage that has had the casing colored before be- 
ing Stuffed need not become rancid, as it is not exposed to 
so much heat in a smoko house, which heat always causes 
the stearin and "il in the fat t" s. p:nate. and as soon as 
this change takes place the sausage begins to become tan- 
cid. 



lb. “B” Condimcntinc. 

I ! 3 to 2 lbs. of Salt. 

8 to 10 o/s. of Zanzibar-Brand Frankfurt Sausage Sea- 
soning. 

3 tablespoonfuls of very finely cut Chives. 

6 heaping table spoonfuls of finely chopped Parsley. 

Sufficient aitificial ice to keep the meat cool while grind- 
ing. added n little at a time. 

Fourth:— When the meat is all cut up fine and properly 
mixed with the spice, it should be stuffed in Narrow Sheep 
Casings and turned off in links about 2.'i inches long. 

Fifth:— As a rule Bockwurst is sold without smoking, 
but it can he given a light smoke if desired. • 

Sixth:— To prepare Bockwurst for the table, it should bo 
Steamed five or six minutes in hot water. 





Helping sausage „ . „ . 

3IHSIHPM Lweather % 

Cheese, Liver Sausage, 
etc., can be kept in a 
ood condition, by 
in ply putting them, 
very night, in a solution of 1 II). of Cold- 
Storinc dissolved in three gallons of water. 
« solution should he kept in the Cooler. In 
illuming remove the Sausage from the solu- 
tion. hang it up and expose it for sale, and 
remains unsold in the evening, simply put hack 
in the brine for the night. 

In this way Sausage can be kept fresh arid nice 
appearing for some time, aod il will not shrink and 
dry up. This enables the dealer to keep a large, at- 
tractive display on hand in his shop without any dan- 
ger of the goods spoiling. 

By keeping the Sausage in this way. it does not dry 
out. nor heroine slimy or moldy as it would if hung up 
in the cooler. .Sausage can also be shipped a reason- 
able distance in a (.'oM-.Storinc solution to better ad- 
vantage than if shipped in any other way. 
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On arrival it should be removed from the solution, 
| ,un K up and allowed to drain and dry. In the even- 
it should In? replaced in the same solution for keep* 

»»g over night. 

Never put Smoked Sausage and Fresh Sausage in 
the same solution. Each kind of Sausage should be 
kept in a separate solution. 

FRESH TRIPE AND PIGS FEET. 

Fresh Tripe and Fresh Pig's Feet turn dark and spoil 
very easily, but by placing them every evening in a 
(.’old Storine solution made of one pound of Cold- 
Storine dissolved in three gallons of water, they can 
lie kept in a good condition for a number of ’days. 
Every morning they may be taken out of the solu- 
tion, and those not sold during the day should he put 
back into the Cold Storine solution overnight. The so- 
lution l'or Tripe and Pig’s Feet should not be used for 
storing anything else in it. 

SWEET BREADS AND BRAINS. 


Sweet Hr eails and Brains can also be kept in tbo 
e a mo way as Tripe and Pig's Feet. 



first: — Clean the Feet as carefully n* possible and 
then e«ro Hit in in brine made ns follow*: 

(i lbs. of Sail. 

I III. (if Freeze Em- Pickle. 

. r t gals, of Water. 

The Feet should be cured in this brine from four to 
flvo days. This brine can be used Over and OVef again 
for curing Pickled Pigs Feet, until it becomes thick 
from the substances drawn out nt the I’eet. 

Second: — Alter the Feel have been cured for four 
or five days, cook them as follows: Heat a kettle of 
water boiling hot; then throw the Pigs Feet into it and 
keep ih<' heal oil until Ihc water begin* lo boil: then 

check the lire or steam, and simply let the v at. r sim- 
mer just as slowly as possible until the Feet are nicely 
cooked. The slower they cook, the better, and they 
ought to remain in the hot water for about four hour*, 
when cooked at a low temporal urc. 

Third:— When they are cooked through, turn on rob! 
water utiil let the water overflow until all the beat is 
out of lliciii* and nothing but cold water overflow*, 
and then let the Fee! cool well. 

Fourth:— Split the Fed through the center and park 
them. If i hey* are lo I"' parked in t rrrs and kept on 
hand (nr any length of time, the vinegar that is put 
over them should be «*•'» grains strong, but when they 
are packed in small packages for immediate use *10 
grains is strong enough. 

Fifth:— When packing the Fed add to every 100 lbs. 
8 to 10 ounces of Zanzibar Brand Pickled Tongue 
Season i iijj. 


STORING PICKLED PIGS FEET. 

There are certain seasons of the year when Pickled 
Pigs Feet are in great demand, while there arc other 
seasons when they are a slow sale. We. therefore, give 
here a formula for keeping Pickled Pigs Feet in vine- 
gar so they can be kept for one year if necessary in 
a perfect condition. Salt, cure and boil the Pigs Feet 
the same as above, but instead of boiling them all done, 
boil them only about- half done; then split them and 
put them in tierces and fill the tierces with 60-grain 
vinegar and store in cold storage. The GO-grain vine- 
gar has a tendency to soften the meat. After they 
have been in this strength of vinegar for some length 
of time, they will become soft just as if they were 
thoroughly cooked, but if it is necessary to use them 
before they are soft, roll them into the engine room 
or in a place where it is very warm, and turn the 
tierces on their end. Keep the lop of the barrel cov- 
ered with water — we mean on the top of the head — so 
that the head will not dry. The bottom of the barrel 
will not shrink and dry because the vinegar on the 
inside keeps it moistened, but if the top is not kept 
wet the barrel will shrink and begin to leak. By 
allowing the Pigs Feet, which are packed in strong 
vinegar, lo remain in a very warm place for a week 
or so, they will become nice and tender; they are then 
to be repacked with -tU grain vinegar in small packages 
for the market. 

PICKLING TRIPE. 

Select Tripe that is 

fresh and has not been 
lying around long 
enough to attract the 
bacteria ever present in 
the air. 

Tripe should be pre- 
pared by thoroughly 

clem, ing and washing the paunch in at least three or 
four changes of water. After that, a tub of cold water 
should be prepared and a lump of unslaked lime, tlio 
nzc of an English Walnut, should he added to about 
"»o gallons of water. Allow the lime to dissolve and 
then stir the water to thoroughly mix it. In this 
solution place the washed Tripe and allow it to soak 
for five or six hours. The water should be kept cold. 
A small piece of ice may be put in the water if 
necessary. Before the Tripe is put into the last soak- 
ing water, the inside should bo scraped with a hog- 

Iper SO as to remove tin* inside skin. The outside 
film or skin should also be scraped off. The boiling 
vessel should be thoroughly washed before the Tripe 
is placed in it for cooking. If there is any foreign 
substance whatever in the kettle, it will discolor the 
Tripe. On the other hand, it may be turned out per- 
fectly white if the tailing vessel is in proper condition. 
Two ounces of B. Heller »v Co.'s Lard Purifier mixed 
in o') gallons of boiling wafer will assist to keep tlio 
Tripe White. 

Scald the Tripe thoroughly and scrape both sides 
well with a hog scraper. The Tripe is then ready to 
he cooked. 

Ill cooking, allow the water to come to the boiling 
l H 'int. It should then be reduced to a simmer until 
the Tripe i« thoroughly cooked. When cooked, cold 
water should Ik* turned on and allowed to overflow 
until the Tripe has thoroughly cooled. After it is 
thoroughly reeled, pack in tierces with vinegar that 
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is <«0 degrees strong. Always use White Wine Vinegar. 
If it is desired to ship Tripe after it has been vinegar- 
cured. it should be repacked in vinegar 40 degrees 
strong. 

To give the Tripe a nice flavor, add to every 100 
lbs. of Tripe $ to 10 ounces of Zanzibar Brand Pickled 
Tongue Seasoning. 

Many have trouble through their inability to cook 
Tripe tender. This, in most ens'-s. is owing to the 
fact that the Tripe is boiled too nun'll in water that 
is loo hot. Water in which Tripe is being eooked 
should be allowed to come to a boil, after that, it 
should be put on a slow lire where it will cook the Tripe 
by simmering. A simmer is water that is hot. but not 
boiling, or 155 to ltid degrees. Boiling water will 
always shrink and toughen Tripe. It will take longer 
to cook some Tripe than others, depending upon the 
age of the animal from which it is taken. Tripe should 
be allowed to simmer until it is cooked tender. 

MINCE MEAT. 



Home made 
Mince me* 1 


HOME-MADE'"* 
oMINCE MEAT 


The following directions 
w ! |l make a delicious 
Mince Meat: 

Take t lbs. of lean 
Beef, boil it until it is 
fairly well cooked and 
then chop or grind it 
very line. 

Add S lbs. of Hard 
Green Apples, cut into 
small cubes. 

1 lb. of very finely 
chopped suet. 

3 His. of seeded Raisins. 

2 lbs. of Picked Cur- 
rants, carefully washed 
ami dried. 

2 to 5 lbs. of Citron, 
cut up into small pieces. 

1 11>. of Brown .Sugar. 

1 pint Cooking Molasses (pure New Orleans 
is the best, and it must bo free from Glucose). 

1 quart of Sweet Cider. 

1 Tablespoonful of Saif. 

1 Teaspoon ful of Ground Black Pepper. 

1 Teaspoon ful of Mace. 

I Teaspoonful of Allspice. 

Yi Tcaspoonful of Cinnamon. 

A little grated Nutmeg. 

A pinch 

Mix the 

stove and boil for half an 


Motass 


of Cloves, 
above thoroughly 


then 
hour. 


heat slow I y on the 


If the Mince Meat is to be put in jars and sealed 
up tight, the hot Mince Meat should be put into pint 
and quart jars, the jars should be filled up to the brim 
and the tops screwed down tight immediately. 

If the Mince Meat is to be kept in bulk and not 
sealed up in jars, add Yj pint of good Brandy after the 
Mince Meat has been cooked and allowed to become 
nearly cold, stirring the Brandy into the Mince Meat 
thoroughly and then pack into stone crocks, cover 
tightly and keep in a very cool place where the Minco 
Meat "will not freeze. This Mince Meat will keep all 
winter. 


The above quantities can be increased or decreased 
proportionately, according to the total amount of 
Mince Meat desired at one time. 

Dry or 'concentrated Mince Meat is made same a3 


above, except that dried apples are used instead or 
fresh apples, and no liquids are added. Wet Minco 
Meat is better than the dry and will give better satis- 
faction 


DIRECTIONS FOR MAKING SOUSE. 

First:— Take nicely cleaned Bigs Feet, Pigs Snouts, 
Hocks, Tails or Kars, and put them in a kettle on a 
stove, or fire or in a steam jncket kettle. 

Second: — Add just enough cold water to entirely 
cover them. 

Third: — Boil until the Meat can be removed from 
the bones. 

Fourth: — Remove the Meat from the bones, and put 
it back into the water in which it was boiled; then 
add to this water enough White Wine Vinegar to 
give it a nice sour taste. The quantity of vinegar 
will depend upon its strength. 

Fifth: — Add the following proportions of spice, 
which can Ik- changed to suit the amount of Souse 
you are making. For 100 lbs. Souse use: 

2 lbs. of Granulated Sugar. 

S to 10 oz. Zanxibnr-Brnnd Pickled Tongue Seasoning. 

Sixth: — Mix the spice with the Meat, and boil about 
15 minutes; then remove from the fire. Put the Souse 
into square tin pans, and allow it to set 21 hours be- 
fore removal. If desired, a lemon and 2 or 3 good 
sized Onions may be cut into small pieces, and mixed in 
the Souse before it is boiled; some like this, and soino 
prefer it without Onion or Lemon. Do not use loo 
much Lemon ns it will make the Souse taste bitter. 



VINEGAR PICKLED PIGS TONGUES 



Take salted 
Tongues that have 
cured for 3'* days 
scald them in hoi w: 
then remove the skin 
and gullet. Boil slowly 
for three hours, the 
same as boiling Pigs 
Feet: the slower thev are 


PICKLED 
PIG'S TONGUES 



Imi li 


the Tongues, in 
cooling Pigs Feet. 


the same 


nia nne; 


better; then 
as directed 


Another way is to take them out of the Brine and 
c««ok them, and then take off the skin and gullet 
they are cooked. When handling large quan- 
tities.. this latter method will not work as well as the 
first method, been use after (Ik* Tongues ore boiled, 
they must Ik* cooled in the same vat, and after they 
are cooled, the skin docs not remove so easily. 'That 
is why it is better to scald them in boiling water 
first and then remove the skin and gullet, then boil 
them. 


Split the tongues through the center and pack in 
Vinegar the same as Pigs Feel and add to every DIG 

lbs. of Tongues S to 10 ounces Zanxibar-Brand Pickled 
Tongue Seasoning. 
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HORSERADISH. 

Home-made horseradish is :i relish (lint every house- 
hold demands. 1 1 is impracticable to put grated horse- 
radish it pon the market except when bottled, as ex- 
posure to the air discolors it ami dries it out. An ex- 
cellent bottled article which will prove a good kce|*er 
as well as a good seller can be made as follows: To 
ten parts of grated horseradish add one part of granu- 
lated Sugar and one part of pure vinegar. In prewir- 
ing horseradish none but white wine vinegar shoubi Ik* 
used. One of the best means «• f getting new trade is 
for a Butcher to sell home made grated horseradish. 

SAUER KRAUT. 

Select sound cabbages 
and peel oil' the lirst or 
damaged leaves, then 
slice or shave with a 
cabbage cutter as fine as 
possible. The object de- 
sired in making first- 
class Sauer Kraut is to 
obtain a perfect fermen- 
tation under pressure 
with the aid of salt 
alone. The brine, there- 
fore, results from the 
water contained in the 
salt and cabbage, no 
water being added. First 
secure a good strong 
cask, which should bo 

well scalded and cleaned. Sprinkle on the Imttom of 
this cask a small quantity of salt, then put in a layer 
of cabbage and while adding the cabbage sprinkle 
some salt through it, so that the salt i* as much di- 
vided as possible and then tamp well with a wooden 
tamper, so as to pack it as tight and solid as possible. 
Continue putting in layer of cabbage and tamping Ibis 
way until the barrel is full. The salt to be used 
should always be of the best grade and one pound 
of salt to one hundred pounds of cabbage should be 
used but may be varied according to the taste. .Some 
prefer it saltier than other*. After Inc ca*«k is filled or 
as full as desired, the cabbage should be covered with 
a clean cloth on which should be laid hardwood boards. 
Use the boards taken out of the head of a whiskey 
barrel or tierce as this makes the best cover, as they 
fit in the barrel and are made of hardwood and will 
not give the cabbage a taste. Carefully weight the 
boards down with heavy stones, always remembering 
that the fermentation should be accomplished under 
pressure. Once a week take oil the stone. l*onrd and 
cloth from the cabbage and wash them clean and re- 
place the cloth and boards and stones on top of the 
barrel after they have been washed. By repeating 
the washing of the boards and cloth and stones every 
week, the top of the cabbage will be kept perfectly 
sweet and the foam whieh comes t<> the t<>p is re- 
moved, so that the lop of the Sauer Kraut will tie as 
good as that in the bottom of the barrel. The Kraut 
should Ik* left to ripen for about four weeks in a warm 
temperature. It is always bed not to offer it for 
sale until it has suflicient lv ripened and is tender and 
juicy and that it has the proper flavor. This can only 
occur after perfect fermentation has taken place. 

PICCALILLI. 

This sauce is easily prepared and is in considerable 
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demand by some trades. Select good. firm, green to- 
matoes, wash them thoroughly and cut away ail de- 
fective jKirtions of the tomatoes. They should then 
be sliced or quartered and placed in a salt brine inndo 
with one pound of salt to each gallon of water with 
a supply of green peppers. Let them cure in this 
brine for two weeks. They may then be taken out 
and chopped very fine, about % to / inch in diam- 
eter. They are then ready for the vinegar, which 
should be pore in quality, the white wine vinegar be- 
ing preferred. The vinegar should be first prepared 
or sweetened and spiced with pure granulated cane 
sugar, cloves, cinnamon, mustard seed and a small 
quantity of celery seed. This can be poured over the 
cliop|H*d tomatoes and peppers, either hot or cold. Pic* 
calilli should be sold nearly or quite strained of its 
vinegar. 

CHOW CHOW. 

Chow Chow is a popular sauce that can be readily 
prepared. It is strictly a Chinese innovation which 
was introduced to the American palate during the 
first immigration of Chinamen. It is merely the cu- 
cumber pickle out up into small pieces with the addi- 
tion of cauliflower, onions, etc., over which is poured 
a preparation of mustard, vinegar and various con- 
diments which taste may demand. Chow Chow is a 
good keeper and a good seller, but in order to retain 
its flavor and color, it should be carefully covered and 
kept from exposure to the air. 

DILL PICKLES. 

AH butchers should 
put up home made 
pickles of all kinds and 
such relishes as horse- 
radish and saner kraut. 

Hill pickles are very 
popular and they are 
always salable in the 
butcher shop. They may 
Ik* made as follows: Se- 
lect large pickles of as 
near an even sirs* as pos- 
sible and soak in water 
over night; then wash 
them thoroughly. Next, 

take a barrel and put a layer of dill about one inch 
thick on tin* bottom of it, upon which place the 
pickles three layers deep. Over these pickles place 
another layer of dill and repeat the layer of pickles 
as in the first instance. Continue this operation of 
the layer of dill and then pickles until the barrel is 
ns full as desired, leaving stiUieiont spam* for the 
brine. The brine should be made of the best quality 
of salt, using J* lb. to each gallon of water. Brine 
thus made will make the natural soli home-cured dill pick- 
les. After the brine has been placed over the pickles, place 
them in a cooler and let them ripen for about four weeks. 
The ripening process may be quickened about two weeks 
by leaving the pickles in a room of moderate temperature. 
Some prefer dill pickles hard and for such taste it is neces- 
sary to put a little alum in the brine. Pickles treated with 
alum must be labeled to show this. A piece about as big as 
an egg for a fob barrel of pickles is the proper amount. Dis- 
solve ibis in the brine. This will keep the pickles film and 
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hard. It will be found, however, that most tastes prefer the 
natural brine without the alum, ns the soli pickle seems to 
have a more appetizing flavor. There is no appetizer more 
appreciated than the dill pickle and i: comes nearer ap- 
pealing to the general unde than most any relish that car. 
be offered. 



IIOW TO DRESS POULTRY. 


TIm> Buie her who will make a uproialiy of dressed 
poultry w i 1 1 moke n lilt with his eu»lomors :•»*•! flood 
profit 'on sales if lie will lie ■ r. f lit to got his Chick’ 
ens dressed ilrei'iil ly. and In •••Iti’-.-i t •• his riislniuers lo 
pay prices lha! will he cnnme iivii ;t t e with the quality 
of* I lie meal nlVeied. Very often it i** almost an im- 
possihilit v for ill* I" ■ >', ure sweet, uiitainled 

I ’null ry Sleat. Mn'ii of this trouble i* owing to the 
fa el | 'lint large shipper* kill the ( 'hiekt'ii*. dry pick 
them or sett III them, and the food tlltlt ri mains in 
the inlest ines fcrmenlv and taints the meat, with the 
result l htil. the Chicken, when cooked, has a:i ahomin- 
aide lm*le. 

When a Butcher is '•> sdtunlcd that he can dress ms 
own « 'hie kens, and he would be fully justified in 
making all preparations in that direction, be ought 
to open, draw and wash out thoroughly every chicken 
as fast as it is killed, just as he would wash out Hogs, 
Calves or Sheep. Chickens that have been nicely 
drawn and washed immediately upon killing are always 
sweet in flavor, and the Hotelier who will take the 
pains to ofi'er such goods and to acquaint liis customers 
of their quality can uot only establish a large trade 

and a great r 01 but 0 Can offer the public an 

article that is pure and sweet, and diflicult to obtain. 
No doubt lie could command the Chicken trade of any 
neighborhood by this means, down all competition, 
and obtain good priei for hi- Meat, as people would 
be willing to pay fur I he original weight of the chicken 
before drawing, and at the same time would he much 
bolter satisfied with what they get. If desired, the 
Hotelier could weigh tie* chickens after they arc 
dressed, lag and draw them, and then could say to 
his customers: “This Chicken weighed so much be- 

fore it was drawn, hot in order to retain the sweet- 
ness of the meat, wo draw it as it ought to he drawn, 

wash it out. and sell it i" you for just what i? is 
worth. ” A Butcher’s stalem« points 

would not be doubted. Furthermore, the Butcher would 
not lose anything by this method, as Chickens shrink 


after they are dressed and kept two or three days be- 
fore sold. The loss from this shrinkage is consider- 
able. Therefore, the trouble and expense of drawing 
Chickens and handling them in the manner described 
would be fully repaid. 


STICKY FLY PAPER. 



Every Butcher can 
make his own Sticky 

Fly Paper with very 
little trouble. It is 
made as follows: 

I lb. Itosin. 

oz. Molasses. 

3 \i. 04 . Boiled Linseed 
Oil. 

Boil the three together 
until they got thick 
enough and then spread 
on heavy Manilla paper. 

The proper and quickest way is to take a sheet of 
heavy Manilla paper and spread the mixture on half 
of the surface of it, then double the paper over; the 
mixture put on the half will be quite sullicieut to 
coat the face of the other half thnt is doubled over 
on it. The cost of making this sticky Jly paper is 
very small and in an hour any Butcher can mako 
enough Sticky Fly Paper to last the entire summer. 



One of the things much neg- 
•'jlocted in many butcher shops in 
.'the making of Lard. Butchers 
who do not cut up enough hogs 
to have fat for making Lard each 
allow the fat to accumulate 
they have .sullicieut so as 
it. worth their while to 
Many butchers do not 
fat in I he ice box. but 
stand anywhere, because 
imagine that it does not 
then, when they make Lard 
out of it. they wonder why the 
U-ird is not better. 

uld always he made ns soon as possible, and 
minings should he kept, in the cooler and 
.1 to remain standing around in a warm 
place. To make high grade Kelt lo Kendored Lard, al- 
ways cut the rinds „fr of the fat. The rind* can be 
put into pickle and stored until a quantity has ac- 
cumulated and then they can be cooked and utilized 
in Liver Sausage. Head Cliccsc or Blood Sausage. When 
the rind is cooked with the lard, it always causes 
more or loss detriment to the lard. 


Lard 
the fat trii 
not nllmvc* 


Before rendering, if one has the machinery, the fat 
should he run through a regular i<i t hasher or a 
Meat Grinder, and it should be ground up into 
small pieces. The smaller it is ground the better, for 
if the fatty tissues are thoroughly mangled and dis- 
integrated. the oil will separate more readily when 
the heat is applied. Those butchers not having ii nta- 
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chine in which they can cut up the fat should cut it 
into Sinai] pieces by hand. 

For making Kettle Rendered Lard a steam .jacket 
kettle is the best, but if one does not have steam, a 
common caldron will answer, but great care must be 
taken not to scorch the lard or allow it to become 
too hot when a caldron is used. 

RENDERING LARD IN JACKET KETTLE 

OR CALDRON. 

Before putting the fat into the kettle, put in a gal- 
lon of water for every 10U lbs. of fat. as the water pre- 
vents the lard from* scorching. Then put in all the 
fat to be rendered and start the fire or slowly turn 
on the steam, as the case may be. 

In rendering Lard the heat should be brought up 
gradually, so that quite a little of the fat is melted 
before tiie full heat is applied. If the heat is brought 
up too rapidly, it will can ! «" b« darker in 

color than when it. is gradually heated. 

Lard should be boiled about Ha li«»w after the en- 
tire mass is boiling. 

Those butchers who wish to render their Lard seien- 
lineally, with the aid of a thermometer, can do so 
by hanging -i thermometer in the Lard and bringing 
the temperature gradually up 
to 255 to 2lW degrees Knliren 
licit, ami then turn off the 
steam or check the lire, as 
the ease mu.v he. and allow 
the Laid to cook slowly until 
it. is finished. 


A Imi 1 flu 

>r can alw 

II v* 

t.-H 

when Hie 

l.ar.l bus 

• 

cooked 

sullicienl lv 

by t lie v 

;:iv 

the 

cracklings 

press out. 



After Hie 

Lard luis 

all beeii 

tried out. 

skim out 

all 

tin* 


pul 1 belli 

int 

•i :t 


press and press out all the 
Lard, adding wlial is pressed 
out to that, in the kettle. 

Now the Lard is ready l«» 

be strained through a piece 
Of cheese cloth. lAno 

HOW TO PURIFY LARD WITH ONLY A 
COMMON RENDERING KETTLE. 

After the Lard has been rendered as above, treat 
as follows: The kettle must not be too full of Lard; 
it should not be more than three-fourths full when be- 
ing treated with the Purifier. 

Put a thermometer into the Lard to test the tem- 
perature. If the temperature of the Lard is below 
200 degrees Fahrenheit, add to every 100 lbs. of Lard 
3 ounces of B. Heller & Co.'s Lard Purifier, dissolved 
in one quart of water. For example, if the kettle 
contains *100 lbs. of rendered Lard, add 12 ounces of 
Lard Purifier dissolved in one gallon of water. 

Should the temperature of the Lard be over 200 
degrees F., do not add the Lard Purifier and water, 
but lot the Lard stand for half an hour or so, until 
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the temperature comes below 200 degrees. 

If the Lard Purifier and water are added to tlio 
Lard when it is as high as 212 degrees F., the water 
will at once be converted into steam as soon as it gets 
into the Lard, because water is converted into steam 
at that temperature. When the Lard Purifier and 
water arc added to Lard that is too hot, the Lard 
will foam up and boil over; but. when the Lard is 
below 200 degrees F. and the Lard Purifier and water 
are added, it will not boil up. 

After adding tlie Lard Purifier and water, take a 
paddle and stir the Lard thoroughly, so the Lard 
Purifier is mixed thoroughly with every part of the 
Lard; then turn on the steam or build up the firo 
slowly, as the ease may be. and heat the Lard up to 
212 degrees F. The minute 212 degrees is reached the 
Lard will begin to foam. When the Lard gets to this 
point, it should not be left for a moment, because 
if it gels too hot it will boil over the top of the 
kettle: but if one stays right with it when it. be- 
gins to foam, and checks the tire, it will not boil over 
but will foam a lit lie and most of the impurities 
will rise to the top of the Lard. Now stop the 
fire and skim off all Ihe impurities on the top of 
the Lard and allow the Lard to settle for about two 
hours, when all the water and the smaller impurities 
that did not rise to the top will have separated from 
the Lard and will be at the bottom, and one will be 
surprised at the amount of impurities that will thus 
be separated from the Lard. 

If tho kettlo has a faucet at the bottom, draw ofT 
tho water and the impurities which have settled and 
then run ofT tho Lard. Should the kettle not liavo 
an opening at tho bottom, dip out the Lard from tho 
top, being careful not to dip out any of tho water 
which will bo at tho bottom. When moat of tho 
Lard has boon taken out, that remaining, which is near 
the water, can bo dipped out together with tho water, 
and put in a bucket or tub and allowed to harden. 

Tho lard will float on tho top and when hard can 
easily bo taken ofT from the top of tho water, and 
shouid bo kept until the next Lard is rendered, when 
it should bo re melted with the next batch of Lard. 

Before running the Lard into buckets, it. is always 
well to run it through a piece of cheese cloth, so as 
to rcraovo any small pieces of detached cracklings. 
It is advisable to put the Lard into the ice box os soon 
as it is run into buckets, so as to set it. which will 
prevent tue separation of the oil from tho Stearin . 

IF ONE HAS NO SETTLING TANK, BUT 
SIMPLY HAS A RENDERING KETTLE 
AND AN AGITATOR, HANDLE 
LARD AS FOLLOWS: 

First:— Render the Lard in the Rendering Kettle, and 
treat it with B. Heller & Co.’s Lard Purifier, the same 
as directed in tho foregoing. After it is treated, run 
the Lard through two or three thicknesses of cheese 
cloth, into the Agitator. Allow it to settle in the Agi; 
tntor for two hours, then run off all the water from 
the bottom, and start the Agitator. The Lard should 
be agitated until it is thick like cream, then it is 
ready to run off. We, however, recommend that Lard 
should be taken from the Rendering Kettle and put 
into the Settling Tank and allowed to settle, and then 
the Lard should be run from the Settling Tank through 
the faucet about an inch above the bottom, into the 
Lard Cooler, and while in the Cooler it should be agi- 
tated until it becomes thick. There are always small 
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particles of charred tissue which will settle to the 
bottom of the Settling Tank, which cannot be gotten 
out in any other way, and the Lard will be whiter and 
purer if allowed to settle in the Settling Tank and 
then drawn off into the Cooler. 

IF ONE HAS A LARD SETTLING TANK, AS 
HERE ILLUSTRATED, HANDLE 
THE LARD AS FOLLOWS: 

After treating the 
Lard as directed, with 
Lard Purifier and water, 
and after the Lard has 
been treated enough to 
make it foam, and the 
foam has been skimmed 
off, dip the Lard and 
water out of tho kettle, 
run it through a piece 
of choose cloth into the 
nettling tank. A settling 
tank is simply a galvan- 
ized iron tank with n 
largo faucet at the bot- 
tom. The bottom can bo 

made to taper to the center and the faucet placed in 
the center, so all the water can be drained off, or tho 
bottom can be made Hat with the faucet close to the 
bottom, and the tank can be set slanting, so the water 
or Lard will all drniu out. 

After the Lard in in the settling tank, let it setMo 
for one or two hours, according to the size of the 
tank and quantity of Lard in it- Then drain off 
all tho water and the impurities which have settled 
to the bottom. After these are drawn ..IT, the Lard 
is ready to be run into buckets, which should be 
placed in the icc box to cool. 

A better way is to let the Lard settle in the settling 
tank and. after the water is drawn off. stir the l.ard 
with a large paddle until it is thick and creamy, 
and then it should be put into buckets. By letting 
it cool in the settling tank and stirring it until it 
is thick and creamy. Lard will have a much better 
appearnneo when cold than Lard that is run into 
buckets hot. 

HOW TO PURIFY RENDERED 
LARD. 

First: — Put 1 00 lbs. of water into the lard kettle and 
add to it one-quarter to one-half pound of B. Heller 
& Co.’s Lard Purifier; then on top of tho water put 
100 lbs. of tbe rendered Lard. 

Second: — If a steam kettle is used, turn on the 
steam; and if the kettle is heated by lire, start the 
fire; •the heat should be applied slowly and must bo 
closely watched, so that the Lard does not get too hot 
and boil over. In no case should more Lard and water 
be put info the kettle than to fill it one-half full. By 
thus having the kettle only half full it leaves plenty 
of room for the Lard to boil and foam amt prevents 
it from boiling over the top of the kettle. 

Third: — While the Lard is being heated stay right 
with it at the kettle to watch it and continually stir it. 

Fourth: — When tho Lard begins to boil check the fire 
and let it simmer from 10 to 15 minutes, then put out 
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the fire or turn off the steam and let the Lard settle 
for about three hours; all the impurities that come to 
the top skim off carefully. 

Fifth: — After the Lard has settled for three hours 
all the water will be at tbe bottom. If the kettle is 
provided with a faucet at the bottom so the water 
can be let off, let the water run out slowly until it is 
all drained out; if the kettle has no opening in tho 
bottom, skim the Lard off from the top of the water 
and place the Lard in a Lard Cooler. If you have a 
Lard Cooler with an Agitator, start the Agitator and 
keep it running until the Lard gets thick like cream; 
it is then ready to run off into buckets. If you have 
no regular Agitato^ it is necessary to stir tbe Lard by 
hand occasionally until it gets thick and creamy; 
stir it »m much as possible until it gets thick, and then 
run it into buckets. 

IF ONE HAS A LARD SETTLING TANK 
AND AN AGITATOR, HANDLE 
THE LARD AS FOLLOWS: 

A Packer or Butcher 
who makes any quantity 
at all of Kettle Rendered 
Lard, should have a Ken- 
dering Kettle in which 
the Lard is rendered, a 
Settling Tank in which 
the Lard is settled, and 
a Lard Cooler with an 
Agitator in it. The Lard 
Cooler and Agitator 
should be double jacket- 
ed. so that cold water 
can be run into the 
jacket to cool the Lard. 

When equipping a 
plant with a Settling 
Tank and Cooler, wo 

advise that the Settling cooler and agitator 

Tank have two faucets in it; ono at the oxtremo bot- 
tom and the other about ono inch from tho bottom. 
Then, when the water is drawn off of the Settling 'l ank, 
it should be drawn off from the lowest faucet, and 
when the Lard is drawn off into the Agitator, it 
should bo run off through tho faucet which is an inch 

,m the bottom. In this way, small particles which 
mav be in the Lard will remain in the bottom of tho 
Fettling Tank, in the one inch layer of Lard which re- 
mains in the bottom of the Settling Tank. After all 
the Lard is run off through the upper faucet, what 
remains between the upper faucet and the bottom of 
the Settling Tank should be drawn off through tho 
lower faucet and should be kept until the next timo 
Lard is rendered, and then should be re-rendered with 
tho next batch. 

After the Lard has been rendered and has been 
treated in the Rendering Kettle, with the Lard Puri- 
fier strain it through a cheese cloth into the Settling 
Tank, allow it to .settle for two hours, then draw off 
al* the wafer from the bottom faucet. After the water 
has been drawn off, draw off the Lard from the top 
faucet and again run it through cheese cloth, into tho 
Cooler and Agitator. Start tho Agitator and allow 
it to run until the Lard is thick and white, liko cream, 
and then run it off into buckets or tubs. 

A good way to set up the Settling Tank and tho 
Cooler and Agitator, is to have the Settling Tank high 
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enough up, on a bench above the Agitator, so that the 
Lard can be run out of the Settling Tank into the 
Agitator. The Cooler and Agitator should also be high 
enough from the door so the Lard can be run from it 
into buckets or tubs. 

It costs very little to properly equip oneself with tbo 
proper apparatus, and if properly rigged up it is a 
pleasure to make the Lard and requires very littlo 
work. 

LARD NOT PURIFIED. 

If Lard is made without faking out the impurities 
with water ami our Lard Purifier, the Lard will be- 
come rancid if it is to be kept during the hot weather, 
and it will not bo so sweet in llavor nor as clean 
and white as it is when treated with our Purifier 
according to the preceding directions. Our Lard Puri- 
fier neutralizes tho freo fatty aeids in the Lard, thus 
to n considerable pxtent preventing rancidity and helps 
keep tho Lord Sweet and Pure. 

Lard made with our Lard Purifier according to tho 
foregoing directions will comply with the regulations 
under tho various Pure Food Law.* 

COMPOUND LARD. 

In the Southern Stnles, where the climate is warm, 
it is necessary to add either Tallow or Tallow Stearin 
or Lard Stearin to Lard, so ns to stiffen it in order 
'.hat it can be handled at all. 

To make Compound Lard, first render the Lard and 
press out the cracklings as directed; then add from 10 
to 2t> per cent of either Tallow, Tallow Stearin or 
Lard Stearin and stir until it is all melted and thor 
ought) mixed with the Lard. The quantity "f Tnllo 
or Stearin to add depends upon the climate and season 
of tho year, and alto the price of the different mn 
terinis. 

After adding the above, purify the mixture, the 
name ns directed for handling Pure Lard. However, 
Compound Lard must always bo agitated until it is 
thick and cream like before it is run into buckets. If 
one has no Lard Agitator, it must be stirred by hand 
until it is stiff and cool. 

Jt is perfectly legal lo add Tallow, Tallow Stearin 
or Lard Stearin to Lard for this purpose, but bucH 

Lard must be sold as Compound Lard. It cannot be 
sold as “Puro Lard” when these ingredients are added 
to it. 

COTTON SEED OIL-LARD COMPOUNDS. 

For certain purposes Cotton Seed Oil added to Lard 
is preferred to straight Lard, and the Cotton Seed Oil 
is added after t lie Lard has been purified and is ready 
to put in the Agitator. 

To make a really good Compound Lard, a Cooler with 
an Agitator is absolutely necessary, but if one hasn't 
a cooler with Agitator, it can be done by stirring by 
hand continuously, so the Lard and Oil do not separate 
while cooling. 

When Cotton Seed Oil is used, it must lie Refined 
Cotton Seed Oil, and the more it is refined the better 
the compound will be. Lard should always be run 
through cheese cloth before putting it in the Lard 
Cooler, so as to take out any small particles of de- 
tached cracklings which may remain in the Lard. 

The formula for making Compound Lard with Cot- 
ton Seed Oil varies according to the relative values 
of the ingredients and the quality of Compound de- 
sired. The usual Compounds found on the market, as 


Bold at the present time under trade names, and which 
contain no Lard at all, are made of 80 per cent Cotton 
Beed Oil and 20 per cent Tallow .Stearin . (Tallow 
Stearin is Tallow with the oil pressed out of it.) A 
email butcher can make this Compouud by using 80 
per cent Cotton Seed Oil and 20 per cent Rendered 
Tallow, which has previously been purified with U. 
Ileller & Co.’s Lard Purifier. 

If it is desired lo make a better quality of Com- 
pound, use less Colton Seed Oil and add sufficient Lard 
to bring the cost and quality lo the desired degree. 

All such Compounds must be sold as “Compound 
Lard” when Lard is added; but when no Lard is added, 
they must be sold as “Lard Substitutes.” These 
preparations are perfectly legal, and comply with the 
Pure Food Laws provided they are labeled and sold 
for what they are, but no one should make a Lard 
Compouud or Imitation Lard and sell it fer Puro Lard. 

REFINING LARD WITH FULLER’S EARTH. 

THE METHOD USED FOR REFINING LARD 
IN LARGE PACKING HOUSES. 

The large packers nli refine Lard and Tallow with 
the Fuller’s Earth process, and for the benefit of tho 
small packers, who would like to know how it is done, 
we will givo the full directions, although a small pack- 
ing Ik. use can hardly afford to put in a plant for tho 
process, ns it requires a man who is experienced to 
refine Lard and Tallow .in this manner. If a packing 
house does not make enough Lard and Tallow to afford 
lo keep a man especially for this purpose, it will not 
pay lo pul in a refinery, which consists of the follow- 
ing machinery: A Receiving Kellie, which is a large 

0|H*n tank with steam coils in it to dry the Lard or 

a large Jacket Kettle will do. A Clay Kettle, which 

is a tank with steam coils ia it for healing tho Lard 
and an air pipe at the bottom of it. connected to an 
air compressor. A Lard Cooler with Agitator to eool 
and stir the Lard while it sels so as to have it. thor- 
oughly mixed. A Pump, Air Compressor and Filter 
Press. An ordinary six© outfit will cost from $2,000 
to $3,000. 

First, the I*ard. Tallow or Colton Seed Oil, which 
i- termed stock, is placed in the Clay Keltic. The 
Clay Kettle is simply an iron jacket with n coil in the 
bottom of it through, which air is pumped. In this 
kettle, the Fuller's Earth is added. To cadi and every 
100 lbs. of stork, there is added from one to two lbs. of 
Fuller’s Faith; llic quantity depending upon the grade 
of stork, ltefore the stock is treated a small test is 
made as follows. A small quantity is honied; in a part 
of it one of olay is put, in another part I Vi- 

per rent, and in another two per cent. Mix each lot 
thoroughly, pul them into a funnel over filter paper 
and allow them lo tiller. By examining these samples, 
one can tell how much earth to use to the stock in (he 
kettle. This must be done when the stock varies. Of 
course, when the Lard. Tallow, or Oil are running uni- 
form, it is not necessary to make the test, but where 
the stock changes, it is always advisable to test before 
treating, for the reason that too much Fuller’s Earth 
put into the stock will give the Lard an objectionable 
flavor. Before stock of any kind can be treated with 
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Fuller's Earth, all the moisture must he out of it; 
hard usually contains two to three per cent of moisture, 
and very often considerably more, so it must be heated 
in n Jacket Kettle until all the water is evaporated. 

If there is any water in the hard, the Fuller's Earth 
attacks the water lirst. and the hard is not affected, 
because wet Fuller’s Earth has absolutely no effect 
upon hard. When the Fuller's Earth is added to hard, 
it must bo 155 degrees hot; Tallow must be 185 de- 
crees hot, and Cotton Seed Oil HO decrees hot. After 
tho desired heat is obtained, regulate the steam so tho 
temperature will remain stationary, turn on the air, 
ami when it is blowing hard, put in the Fuller’s Earth 
and blow for about 20 minutes; then start the force 
pump and pump the stock through the Filter Press. 

If the stock is of line quality and only a small percent- 
age of Fuller's Earth is used, it can be pumped directly 
into tl»e Receiving Kettle, but if a large percentage of 
Fuller’s Earth is used, it is advisable to let the hard 
run back into the Clay Kettle, ami keep on letting it 
run through the filter and pumping it round until it is 
thoroughly clarified; then allow it to run into the Re- 
ceiving Kettle. 

If inferior stock is used, sometimes as much as four 
and live per cent of Fuller’s Earth is used to refine it, 
but it is not advisable to use that large amount as tho 
clay gives off an odor which the stock sometimes ab- 
sorbs. Always use the least amount of clay that good 
judgment indicates will do the work, and after pump- 
ing through the filter, if it is not as it should be add 
more clay and refilter it. 

To make Compound hard, treat the different stocks 
separately, run them in different tanks, and then mix 
them. After they have been put into tbc receiving 
tank or the mixing tank, it is advisable to mix them by 
blowing air into *ho bottom of the kettle in which aro 
hard, Tallow and Oil; this will mix even better than 
any process or method that we know of. The amount 
or kind of 3tock to be used depends upon the season 
of the year, and the kind and quantity of goods you 
wish to' make. Equal -t* Tallow, Lard and <>il 
make a very good Compound Ml tho cloths for the 
Filter Press should bo washed every day after using 
them os they must be kept perfectly clean; the cleaner 
the better. 

After the Compound Lard has been thoroughly mixed 
it must be put into an Agitator and agitated until it 
Is thick like cream before it is run <uT into bucket t. 

HOW TO RENDER TALLOW WHITE, 
ODORLESS, FLAKY AND SOFL, 

LIKE LARD IN TEXTURE 

rt is an easy matter to render Tallow so it will have 
a very light color, in fact, will be almost white and 
at the same time llaky and soft like Lard, if the in- 
structions which follow are carried out. When so ren- 
dered, the Tallow will sell at a good price, as it will 
be entirely free from a tallowy odor, and is an excel- 
lent thing for baking purposes. Tallow rendered ac- 
cording to these instructions can be mixed with Lard 
and it will even improve the Lard. But it must be sold 
for what it is. 

Take Beef Suet and all the Beef Fat trimmed from steaks 
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and other cuts, and run it through a Chopper, chopping it 
very fine. It will thus become soft and sticky so it can be 
rolled in small balls about one and one-half to two inches 
in diameter. While this is being done, fill Rendering Kettle 
half full of water, dissolving in the water about two ounces 
of Lard Purifier to every 100 lbs. of Tallow to be ren- 
dered. and start it to boil. While the water is boiling 
the small bails of Tallow should be placed on top of the 
water until a sufficient number of balls have been thus 
put into the water to make a layer throe or four inches 
deep, but not deeper. After the Tallow is rendered out 
of the balls, the heat should be turned off and the Tal- 
low should be permitted to cool. Just as soon ns tho 
boiling has ceased, all the cracklings that are on tho 
surface should be skimmed off, put into a press and 
pressed out. The Tallow that is on the surface should 
bo skimmed off and put into buckets. Care should bo 
taken that no water is taken out with the hot Tallow. 
Tho tallow which remains on the water can be left 
there until it is hard, when it can be taken off and 
melted if desired, and then run into buckets. The ad- 
vantage in rendering Tallow in this manner is to pre- 
vent the Tallow from becoming too hot, and thus to 
keep it from turning dark; besides, tho water and 
Lard Purifier purifies the Tallow and also draws out 
the tallowy odor. 

Any butcher can build up a large trade on home- 
rendered tallow when it is prepared in this manner. 
In fact, his trade will like the Tallow so well that ho 
will not be able lo supply the demand. As a rule, the 
butcher sells his Tallow unrondered at a low price, but 
if he will render it himself and follow the above in- 
fully. I"* can sell the Tallow for at least 

10 *o 13 cento poi pound, owing to tho fact that Tallow 
rendered in this manner produces a very fine fat for cooking 
purposes. We believe it is much better than Lard. 

NEAT’S FOOT OIL. 

Neat's Foot Oil is made. by simply boiling the feet 
of cattle in a water bath, in an opon kettle. The oil 
will come out of the feet and float on the top of tho 
water. After tho oil has been cooked out of the feet, 
they should l>e skimmed out of the kettle. The oil 
should then be treated with our Lard Purifier, tho 
same way as directed for treating Lard. Simply lot 
the water and fat cool down to 200 degrees Fahren- 
heit or below, and to every 100 lbs. of. oil add about 
four ouuces of our Lard Purifier dissolved in a quart 
of water. Stir tbc water, Lard Purifier and Neat’s 
Foot Oil thoroughly, and then start up the fire and 
bring it to a boil. Skim off any foarn and impurities 
that may conic to the surface and then stop the fire 
and allow it to settle about two hours; then skim tho 

011 off of tho top of the water and you will have genuine, 
sweet and refined Neat's Foot Oil. 



KILLING ON THE FARM 
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Very often butchers in the smaller towns find it 
convenient to slaughter live stock in the country 
where it. is purchased. In order to meet siieh eases 
we submit the following directions for slaughtering 
cattle, hogs and sheep, and no doubt they will be found 
useful and suggestive. 

It is absolutely nccessarv that onlv healfliv animals 
• • • • 

shall l>e slaughtered for food. It is not so important 
that stock should be fat, although no one can exj-oct 
the lies! results from lean animals, but as there is a 
demand for all grades of meat, condition is not so ex- 
acting ns health. 

In the ease of injured animals, crushed ribs, broken 
limbs, etc., t he lie'll is nut good tor foot! unless tho 
stork has been slaughtered imniediat. ly u|mui reeeiv- 
ing the injuries. 

AGE FOR KILLING. 

II i b a well known fael Ibnl llie meal of obi nnimala 
is tougher than that tif young ones. The flesh of 
young animals frequent ly larks llavor and is not solid. 

A ii old animal in proper condition and I hen I III 

is preferuble as food lo a younger one in |— orcr con- 
<1 i I ion. 

( ’all le if properly fed are fit for 1-erf :.l 12 to 24 
month*, although the meat from llir'v animals niton 
lacks llavor, t-Hpeeially if they have not been well 
fed. Tin- l-e-l liM-at is ln:u agrd ?!•* lo 40 

iiioiiI Its old. A rail' should not be slaughtered under 
four weeks and Is nol at ii i«--i mill! alroul eight 
weeks of age. Tln-re is a law in many Staled con* 
fiscal ing veal offered on the market umler six weeks 
of age. 

I’igs nitty be used after six weeks but the most 
profitable age at which to slaughter hogs is between 
oight months and one year. 

.Sheep may be used at from 3 to 4 months of age; 
but are at their best from eight to twelve mouths. 

PREPARING FOR SLAUGHTER. 

Experience dictates that an animal intended for 
slaughter should be kept from eating for twenty four 
to thirty-six hours before killing. If kept on full feed 
tho system is gorged and the blood, loaded with as- 
similated nutrients, is pumped to the extremities of 
the capillaries. It is impossible to thoroughly drain 
the blood from the veins when the animal is bled, 
and the result will be a reddish-colored, unattractive 
carcass. Again, food in the stomach decomposes very 
rapidly after the animal is slaughtered. Where tho 
dressing is slow, as it must be on the farm, the gases 
generated from the stomach often llavor the meat. It 
is well to give water freely up to the time of slaughter 
as it aids in keeping the temperature normal and 
helps in cleaning out the system, resulting in a nicer 
colored carcass. 

It is but natural that the condition of animals prior 
to slaughter should have a live effect on the keep- 
ing qualities of the meat. There should be no excite- 
ment sufficient lo raise the temperature of the body. 
Excitement creates fever, prevents proper drainage of 
the blood vessels, and. if intense, will cause souring 
of the meat very soon after dressing. No animal 
should be killed after a long drive or rapid run about 
the pasture. It is always better in such cases to per 
mit the animal tu rest over night rather than to risk 


spoiling the meat. Tlic flesh of an animal that has 
been overheated and then killed is usually of a dark 
color and frequently develops a sour odor within a few 
hours after dressing. Braises cause blood to settle in 
the affected portions of the body, often causing loss 
of a considerable part of the carcass. A 24-hour fast, 
ample water, careful handling and rest arc necessary 
in order that the meat may be in the best condition 
for immediate use or curing. 


KILLING AND DRESSING CATTLE 



The first step in killing is to secure the animal 
so that, in no emergency, it can escape. Use a rope 
one inch in diameter. Put a slip noose in One end 
with a kuot just far enough from the noose to prevent 
choking when drawn tight, but it should at the same 
time allow the noose to draw tight enough so that 

there is no danger of escape, in the ‘ ' J ’ 

becoming slack. If the animal has 
noose over the head, back of the ear 
right side, but in front of tho horn 
of the head. This operation leaves the 
animal bare and does not tighten on the 
a dehorned or |M>llcd animal is to be 
will of course be neces- 
sary to put the noose 
around the neck. At- 
tach an ordinary pulley 
to a post or tree close 
to the ground, to the barn 
floor or sill, pass tho 
rope through it and draw 
the animal's head down 
as close to the pulley as 
possible. 

Administer a heavy 
blow in the center of 
the forehead at a point 
where lines from the 
base of the horns to tho 
eyes would cross. .Shoot- FI*. 2- fleet: IltuMmtmi: method 

ol scciiiinj: to stun. Intersection o! 
dotted lines show place to strike. 

ing has the same effect as stunning and may bo resorted 
to. Frequently where an animal can not bo brought 
to the pulley it is necessary to shoot. In shooting 
use only a rifle of good caliber. 


Weed the animal immediately by sticking just in 
front of the breast bone as shown in Fig. .‘5. Stand 
in front of the animal with back toward the body 
after the manner of a hoi - liocr. Reaching down be- 
tween the front feet, lay open the skin from breast- 
bone toward tlie chin for a distance of 10 to 12 inches, 
using the ordinary skinning knife. Insert (lie knife 
with the back against the breastbone and the tip 
pointing to the spinal column at the top of the should- 
ers, cutting just under the windpipe and about 5 to 
6 inches in depth at the junction of the jugular vein 
near the collar bone; at this point if the vein is severed 
the blood will run out rapidly. If stuck too deep, tho 
pleura will be punctured and blood will flow in tho 
chest ' cavity, causing a bloody carcass. It requires 
practice to become expert in the sticking of beef. Not 
so much skill is required to simply cut the animal's 
throat back of the jaws but the time required for 
bleeding is very much longer and the bleeding less’ 
thorough. 
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SKINNING AND CUTTING. 



do 


wn 


Login skinning at once while the carcass is lying on 
its side by splitting the skin through the face from the 
head to the ’nose as shown in Fig. 4. Skin the face 
back over the eyes on both sides and down over the 
cheeks, cutting around the base of tin* horns so 
as to leave the ears on the hide. Split the skin 
the throat to meet the cut made in bleed- 
ing. Start the skin in 
slightly on the sides of the 
neck ami down to the jaws. 
Now remove the head by 
cutting just back of the 
jaws toward the depression 
back of the head as shown 
in Fig. 5. The atlas joint 
will be found at this point 
and may be easily un- 
jointed with the knife. 

At this point the carcass 
FI*.J-Becf: riace to stick and shouW bc rolled on its 
mnniier of sticking. back and held in position 

by a small, strong stick, 
say 18 inches long, with a 
sharp spike in both ends. Insert one end in the bris- 
ket ami the other in the floor or ground. This will 
hold tho carcass in position. Then split the skin over 
the hack of the four legs from between the dew-claws 
to a point three or four inches above the knees. Skin 
around tho shin and knee, unjointing the knee at the 
lowest joint ns soon in Fig. i> ami skin clear down to 
tho hoof. 


Tho brisket and fore- 
arms should not bo 
skinned until after the 
carcass is hung up. Now 
cut across the cord over 
the hind shin, splitting 
tho skin from the dew- 
claws to the hock up 
over the rear part of the 

‘ bl e h , l0 “ J®« I"™ I SkluplhK .hr 

four to six inches back itliiatraliiiR manner of stnitiiiit. 

of the cod or udder. Skin the hock and shin, remov- 
ing tho leg as shown in Fig. 7. In splitting the skin 
over the thigh turn the knife down flat with the edgo 
upward to avoid the cutting of tie h. While the hind 
log is stretched ahead it is skinned down over the 

rear of the lower thigh 
but do not skin the out- 


of 

the thigh 

until 

hind quarters 

aro 

1 . 

After the 

legs 

sk 

. k 

inned split 

4 1 ...... 

the 

ui i hi carriws 

mi<l)iitc from 

over 
t lie 


breast to the rectum. 

Now begin at the flanks 
Fig.S— Beef: Removing tbe head, and skin along the mid- 
line until the side is nicely started. With a sharp knife 
held flat against the 
surface have the hide 
stretched tightly and re- 
move the skin down over 
the sides with steady 
down -strokes of the 
knife, as shown in Fig. 





S. But it is neces- 
sary that the hide Should 
be stretched tightly and 
without wrinkles. .Caro 
should be. taken to leave 
a covering of muscles 
over the abdomen of the 
carcass as it keeps it 
better. Iu siding the 


Fig. ft— Beef: Showim; manner of 
unjoining lor'- leu and skinning 
shank. 


beef, it is usual to go down nearly to tho back bone, 


leaving the skin attached at thighs and shoulders; skin 
over the buttock and as far down on the rump as 
possible, always avoiding cutting the flesh or tearing 
the membrane over it. A coarse cloth and a pail of 
hot water should be at hand while skinning and blood 
spots wiped quickly from 
the surface, but the cloth 
should be nearly dry, ns 
tho less water used tho 
better. Open the carcass 
at the bellv ami pull tho 
small intestines out at 
one side. Use a saw or 
sharp ax in opening the 
brisket and pelvis. After 
raising the windpipe ami 
belly and cutting looso 
the pleura and diaphragm 
along the lower part of 
the cavity, the carcass 
will be ready to raise. 

Fig. !> shows the car 
enss ready for raising, 

and Fig. II shows I ho block and tackle rigging attached 
to the carcass about to be raised. 

When the carcass is raised to a convenient height, 
skin the hide over the thigh, rump and hips. While 
in this position, it is well to loosen tho rectum and 
small intestines ami allow them to drop down over tho 

paunch. The fat lin- 
ing, tho pelvis and 
tho kidney fat should 
not bc disturbed nor 
mutilated. The intes- 
tines may be separat- 
ed from I be liver to 
which they are at- 
tached by tho use of 

a knife. The paunch 
is attached to tho 
back at the left side 
a n d m a y b e torn 
loose. Let it roll on 
tbe ground and cut 
off or draw off tho 

gullet. The carcass at this point is shown iu Fig. 11. 
Now raise the carcass a little higher and take out tho 
liver, having first removed the gall bladder. Now re- 
move tbe diaphragm, lungs, the heart, and finish skin- 
ning over the shoulders, forearms and neck, as shown 



Pic. R~Brcf: "Siding down;" 
knile lieUf flat against the tightly 
stretched skin. 



1'iK- 7— Beef: Unjolutiug 
the hind leg. 
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in Fig. 12. Sponge all the dirt and blood off with a 
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KILLING AND DRESSING MUTTON. 



Fi^. 9— Beef: Ready to raise: 
Bicast, forearms and neck, left 
covered to protect the meat 
until the carcass is raised. 


cloth, split the car- 
cass in halves, using 
a saw, cleaver or 
sharp ax, wash out 
the inside of the 
chest cavity and wipe 
it dry. 

Trim olT all bloody 
veins and scraggy 
pieces of the neck and leave the beef to cool beforo 
quartering. 



Pi*. M— Beef: Removing paunch and intestines. 


Fig. 12— Beef : Skinning 
shoulders and forearms. 


13.— Beef raised out of the 
way of animals to cool. 


Fig- 13 shows tho finished carcass hanging high up 
aud cooling. 


If the sheep is an old one, it should be stunned. If 
a young one, dislocating the neck after cutting the 
throat serves the 
same purpose. This is 
accomplished by plac- 
ing one hand on top 
of the head, the other 
under the chin, and 
twisting sharply up- 
ward. Lay the sheep 
on its side on a plat- 
form, with i(s head 
hanging over the end. 

Grasp the chin in the 
left hand and stick 
the knife through the 
neck back of the jaw, 
turning (he cutting 

edge of the knife toward the spinal column and cut tho 
flesh to i he Imue. Ity so doing it is impossible lo cut 
the windpipe. (.See Fig. M.) 

Split the skin over the back of the front leg from 
the do we laws a little above tho knee. (.See Fig. 15.) 
Open tiro skin over the windpipe from breast to chin, 

starting in slightly 
on the sides of tho 
neck. Split the skin 
over the back of the 
hind leg through tho 
middle line and skin 
the buttock. liaise 
the skin over I h.o 
udder o r c o <1 a n d 
flanks. Skin around 
the hocks and down 
to the hoofs, Milling 
otf the feet nt the toe 
joints. Hun the knife 
between the cord and 
bone on back of the chin and tie the legs together just 
alvove the pastern joint. Ho not skin the legs above 
the hock until the carcass is hung up. 

Hang ’the sheep up by the hind legs, split the skin 
over the middle line; start at the brisket and “fist 
off” the skin. This is done by grasping the edge of tho 
pelt firmly in one hand, pulling it up 
tight and working the other with the 
fist closed botween the pelt and tho 
body, over tho foro quarters down- 
ward and upward and backward 
over tho hind quarters and legs. It 
is unwise to work down on tho skin 
over the hind legs, as it would 
rupture tho membrane. The wool 
should always be held away from 
the flesh as a matter of cleanliness, 
and tho skin on the legs should be 
pulled away from the carcass rather 
than toward it. When the pelt has 
been loosened over sides and back, 
it should be stripped down over the F»B- 1 G— Fisting off 
neck and cut off close to the ears. 1 iC Pc U ‘ 

Remove the bead without skinning by cutting through 
the atlas joint. 





Id*. 14— Manner of Slicking a 
Slice p. 
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GUTTING. 



Remove (lie entrails by cutting around the rectum 
nud allowing it to drop down inside, but do not split 
the pelvis. Open down the belly line from cod or 
udder to breast bone; 
take out the paunch 
and intestines, leav- 
ing the liver attached 
to the diaphragm. It 
is not best to split 
the breast. Reach up 
in the pelvis and pull 
out the bladder. Wipe 
all blood and dirt 
from the carcass with 
a coarse cloth wrung 
dry from hot water. 

Double up the front 
legs and slip the little 
cord found by cutting 
into the fleshy pnrt of 

fh.< forearms into the Pig 17.-Removln« the Intestine* 
ankle joints. o I sheep. 


KILLING AND DRESSING HOGS. 




A good sticking knife, hog hook, scrapers, a barrel 
or a (rough for scalding, and a convenient place for 
working are the important necessities. Set the barrel 
at the proper slant with the open end against a table 
or platform of the proper height, with the bottom 
securely fastened; a 
strong tackle built 
for the purpose is de- 
sirable, but not nec- 
essary. Hogs should 
not he excite d or 
heated, and in catch- 
ing and t. h r o w i n g 
them bruising must be 
avoided. However, it 
is not necessary to 

s t ii it hogs before 
sticking them. At 
slaughter houses they 
are usually hung up 
by one bind leg. If 

there is no hoisting appliances, lay the 
hog on its hack and hold it there until 
stuck. Two men can handle a hog if 
they will but work with intelligence. 
Dy reaching under the animal, one at 
the fore leg and the other at the hind 
leg, they can turn a heavy hog on its 
back easily. One man. standing astride 
the body, with bis feet close against the 
side and holding its front feet, enu con- 
trol it while the other docs the sticking. 


Fie- 18. — Manner of liotditiR and 
stkkinjc a ho*. 


Fi» 19.— Scalding a hog. Note 
neemeut. 
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The knife should be eight inches long, straight bladed 
and narrow, and stuck into the hog’s throat just in 
front of the breast, bone, the point directed toward tho 
root of the tail and held in line with the back bone. 
This is necessary to prevent cutting between the ribs 
and tlie shoulders, which would cause the blood to 
settle there with waste iu trimming of the shoulder. 
When the knife lias been stuck in six or eight inches, 
according to the size of the hog, turn the knife quickly 
to one side and withdraw it. The arteries that are to 
be cut run close together just inside of the breast 
bone and both arc cut when tho knife is turned, pro- 
viding the edges are sharp at the point. 

The water for scalding when heated in the house 
should be boiling when removed from tho stove. If put 
into a cold barrel it will he about the right temporal uro 
when the hog is ready for scalding. During the scald- 
ing process the water should he about 185 to 195 de- 
grees, if the scalding tub holds only onough water to 
scald one hog. Water at 150 degrees will scald a hog, 
but, of course, more time is required. In large packing 
houses where a large tub is used and steam is con- 
tinually blowing into the water, the water is kept at 
150 degrees. Too hot water is likely to cause more 
trouble than too cold, and for this reason it is always 
best to have a thermometer at hand. Of course, tho 
temperature may be reduced by putting in a little cold 
water. A hog should not be scalded before it is dead 
or the blood in the small blood vessels near tho surfaco 
of the skin will cook and give a reddish tinge to tho 
carcass. 

To make the hair easy to remove and to cleanse tho 
skin of the hog and f roe it from all the greasy filth which 
forms a scurf on the skin of all hogs, our Hog-Scald 
should always be used. Hogs scalded with the aid of 
Hog Scald do not require so much heat to loosen tho 
hair, it requires much less labor to clean them, and 
the dressed hogs will look much nicer and the rinds 
will cure and smoke nicer than when it is not used. 
No Farmer or Hatcher will dress his hogs without Hog- 
Scald after giving it a trial. 

While being scalded 
the carcass should l>e 
kept moving constantly 
to avoid cooking the 
skin. While scalding, the 
hog should occasionally 
be drawn out of the 
water for air. when the 
hair may be tried. When 
both hair and scurf slip 
easily from the skin, 
scalding is completed. 

Remove (he carcass from 
the water and begin 
scraping. The head and 
feet should be cleaned 
first, as they do not 
clean easily when cold. 
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Use a “candlestick” 

scraper on the head. Use 

the hands and a knife if 

you haven't this tool. 
► 

The feet and logs are 
easily cleaned bv grasp- 
ing them /irmly with the 



l-ij:. 20.— A convenient way of 
linneiiiK ui»o !»«*• 


hands and Iwisling them around and hack; pull the 
little bristles of the body by hand and remove the 
scurf and fine hair with the scraper, long corn knife 
or other tool. Wash the entire carcass with hot water 
and shave il with It sharp knife. Insert a stick nmllt 
the gambrel cords and hang tip the hog. 

Wash down with hot water, shave patches and rinse 
with cold water. Oeeairioiinlly tbe hog I* loo Inrgt lo 
scald in a barrel. Cover it thickly with blankets or 
sacks containing a little bran. |»our hot water over it 
and the hair will be readily loosened. 

GUTTING HOGS. 

Split the hog between the hind legs, separating tho 
bones with a knife. Run the knife down over tho 
belly line, guiding it with the right hand and shielding 
tho point with the lingers of the left hand and thus 
avoid the danger of cutting the intestines. Split tho 
breast bono with a knife or an ax and cut down 
through the sticking place to the chin. Cut around 
the rectum and pull down until the kidneys are 
reached, using a knife whenever necessary to sever 
the cords attached to the hack. Do not disturb tho 
kidneys or tho fnt covering them, excepting in warm 

weather, when the leaf 
in ay be removed to allow 
quicker and more thor- 
ough cooling. Remove 
the paunch and the in- 
testines. The gall blad- 
der lies in plain sight 
on tho liver, and it lies 
attached to tbe dia- 
phragm and h y p a t i c 
vein. It should bo 
stripped off after start- 
ing the upper end with a 
knife. Avoid spilling 
the contents on the 
meat. Insert the fingers 
under the liver and strip 
it out. Cut across the 



CuttitiK the Hoc 


artery, running down tho 
backbone, and cut 
around the diaphragm, 
removing them with tho 
pluck, that is, heart, 
lungs, liver and gullet. 
Opou the jaw and insert 
a small block to allow free drainage. Wash out all 
blood with cold water, and. dry with a coarso cloth. 
In hot weather the backbone should bo split to facili- 
tate cooling. The fat should be removed from tho in- 
testines before they get cold. It is strong in flavor 
and should not be mixed with the leaf lard in render- 


ing. 


CLEANING CASINGS. 



CLEANING 
CASINGS a 


Thoso who undertake 
to clean casings have 
great trouble in getting 
them white and many re- 
sort to lime and other 
methods for both bleach- 
ing them and freeing 
them of fat. Notwith- 
standing all such efforts, 
the casings remain dark 
and unattractive. Tho 
reason for much of this 
difficulty lies in the fact 
that the casings are not 
properly washed and 
cleaned in the first op- 
eration. Casings should 
be washed thoroughly in three different, changes of 
water. The fat should then be scraped off from the 
outside. Water must also be run through the casings 
and they should be turned inside out so that they 
may become thoroughly washed and cleaned. After 
casings have been perfectly washed and scraped in 
this manner, they should he dry-salted by packing 
them in a liberal quantity of salt. Casings thus cured 
will remain sweet and white. 


HANDLING HIDES. 


The proper handling of the hides of slaughtered ani- 
mals. so as to obtain the best possible prices for them 
and avoiding excessive shrinkage before they are mar- 
keted. is a very imjvorlant matter and should have tho 
Butcher's careful attention. 

In the first place, it should he borne in mind that it 
is an easy matter to badly damage tho hide of an 
animal before killing by prodding it with a pole. This 
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of course should always be avoided. 

The killing lloor should be kept as elean as possible. 
If there is blood on the door and this gets or the hair 
and remains there, w lien the hides are stacked up this 

blood comes in contact with the fleshy side of the bide 
next to it and will make a spot which gives the hide 
a very bad appearance. By keeping the hides entirely 
free from blood, they make a better appearance and 
bring a better prico. 

The greatest care should bo given to the removal of 
the hide, so they are not scored, as this greatly reduces 
tlio value of the hides to the tanner. A good, careful 
skinner is worth several dollars a week more to the 
Butcher who kills many animals than a skinner who is 
careless in his work. (The hide should be so nicely 
removed from the animal that when it comes to the 
tanner it should look like it had been planed from the 
animal, it should be so eo free from cuts or scores.) 


PROPER STORAGE OF HIDES 


This is a point of very great importance. If many 
hides nro kept on hand for any length of time before 
shipment, the difference in shrinkage between hides 
which are properly kept and those which are not so 
stored is very great. The careful storing and handling 
of hides will always ropay the time and trouble ncees- 
sary, not only in the weight of the hides, but in tl.o 
condition in which they are marketed. 

Hidcfl should be kept in as cool a room as possible 
and all windows and doors should he kept closed, so as 
to have no circulation of air. 

SALT TO USE IN SALTING HIDES. 

Tho best salt to use for this purpose is Crushed 
Hock Salt. Large lumps of salt are objectionable, on 
account of leaving indentations in the hides whero 
they are pressed together, which injures their appear- 
ance in the eyes of the buyer. 

One part of Fine Salt to throe parte of Crushed Rock 
Salt makes a fine mixture for salting hides, as the Hue 
salt quickly dissolves and makes a moisture on tho 
hide, which the hide absorbs. ... . . mAA 

When re using old salt for salting hides, always adl 
about one-third of new salt to it as this V™™* 
bettor results. About one-third of the salt wed •« con- 
sumed in salting hides, so by adding one third addi- 
tional of fresh salt each time, the supply of salt is 
kept the same. Always keep tho salt as clean as 
possible. If there is much dirt or manure in it these 
will discolor the hides and they will not make as good 
n showing to the buyer. 

QUANTITY OF SALT TO USE ON HIDES. 


In large Packing Houses about 35 lbs. of salt is used 
for each hide. The Packers find that by using this 
quantity they got better results than if a smaller quan- 
tity is used. Very few Butchers in tho country use ns 
much salt as this on their hides, but they would find 
it greatly to their advantage to use about 100 lbs. of 
salt to every three hides, and if the proper quantity of 
salt is used, as described in the foregoing, it can be 
used over and over again with a loss of about one- 
third for each time used. It is much better for tho 
Butcher to invest more money in salt and give the 
hides’ a proper amount, as he will thns save on the 


excessive shrinkage of the hides, which would amount 
to more than the cost of the salt. 

HOW TO STACK HIDES WHEN SALTING. 

One of the most important features in salting hides 
is the way they are stacked when salted. Tho hides 
must lie so piled that they are perfectly level and the 
salt must be distributed over every part of the hide. 
The flesh side should be up, and the salt should be 
rubbed over them evenly. Tho hides can bo piled 
about two feet high. The legs of the hide should be 
kept straight and flat, so the salt gets into all crevices. 
The edges of the stack of hides should be kept a trifle 
higher all around than the center of the stack, so the 
natural moisture that comes out of the hide and the 
dry salt will remain on them. If the hides are salted 
on a slanting floor, or if the hides are piled up care- 
lessly so tho hides lie slantiug. the brine composed of 
moisture of tho green hide and the salt: will run off 
and then the percentage of loss from shrinkage will bo 
large. 

HOW LONG TO CURE HIDES. 

Hides should lie in the pack and salt for 25 to 30 
days, bo as to be fully cured and ready for shipment. 

TRIMMING OF GREEN HIDES. 

Before the hides are salted the switches should be 
cut off of the tail and nil looso ends of the hide should 
be cut off. The butt of the cars should also be split; 
if the hides go into tho pack without attention to this 
point, it makes the pack very uneven on account ol’ 
the thickness of the ear, and tho salt docs not have 
a chance to properly penetrate the ears, and they arc 
liable to spoil. Loose pieces of meat that arc care- 
lessly left on the hides and all excessive fat should bo 
trimmed off. Hides must not be salted until five hours 
or longer after the animal is killed, and they must not 
bo piled closely, as (his would prevent the animal heat 
from escaping. If hides are salted with tho animal 
heat in them, very often the hair will slip, which will 
make No. 2 hides. 

SALTING SWITCHES. 

Switches should bo spread out on tho floor so they 
will thoroughly cool off. After they are thoroughly 
cool, they can be piled into a heap and salt applied so 
they arc entirely covered. The more salt put over 
them the better, as they spoil very easily. 

TANNING SKINS. 



Butchers can easily 
tan (he skins of Sheep, 
Goats, Cattle and Calves 
with Tanalinc, and they 
can often pick up fine 
skins of wild animals, 
which can also be easily 
tanned. By tanning tho 
fancy skins that tho 
Butcher frequently can 
get, ho can sell them for 
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three or four times as much as he would realize when 
sold to the Hide Buyer. 

DIRECTIONS FOR TANNING SKINS. 

First: — After weighing the skins, soak them in plain 
cold water; fresh or salted skins for 2-1 hours, and air dried 
skins for at least -18 hours. Then scrape off all the fat 
with a dull instrument, such as a putty knife or sharp 
piece of hard wood. Then wash thoroughly, with cold 
water, both sides of the skin. 

Second:— Use. for every 30 pounds of skins, a 2-pound 
package of Tanalinc and 4 pounds of salt. Dissolve 2 
pounds of Tanalinc and 4 pounds of salt in 5 to 6 gallons 
of cold water, and when thoroughly dissolved, place the 
skins into it. Have sufficient water so that all the skins 
ore entirely covered. Tan small, thin skins in this solu- 
tion for 24 hours. Goat, sheep, calf and dog skins should 
bo allowed to tan from two to three days, according to 
their thickness. Cattle or horse skins, or skins of a simi- 
lar nature, require one week in this solution to pro|ierly 
tan them, [hiring the tunning process remove the skins 
and replace them in the same solution twice a day. so that 
the solution gets over nil parts of the skins uniformly. 
After tanning, drain off all the solution that can easily l»e 
drained off, and spread the skins out with the flesh side 
up. away from the sun. 

Third: — Make a heavy flour paste; thin enough to spread 
easily. Now cover the entire flesh side of the skin with a 
thin layer (about one-eighth inch) of this paste. lx-t the 
skins and flour paste dry for two to four days, according 
to the weather. The paste will absorb the moisture out of 
the skins and soften them. 

Fourth:— When the skins become dry, work them so that 
the paste is shaken off. If the skins have Irccn allowed 
to dry too long, they will he too hard to work, nnd they 
should bo softened by sprinkling some dampened sa% 
over the skint and leaving it on them over night. The 
skins should next be softened nnd worked by pulling them 
over the edge of a table or box. until soft and pliable. 

POLISHING HORNS. 

If tho horns are rough, 
first take a file and file 
through tho rough horn, 
down to the solid horn, 
nnd file the horn into 
proper shape, smoothing 
the tip and shaping tho 
large end to suit the 
fancy. After they havo 
been' filed, take sand 
paper and rub the horn 
with the Band paper un- 
til it is nice and smooth, 
then finish the rubbing 
with very fine sand pa- 
per, so as to take out all 
tho scratches. After it 
hits been sand papered, 
take a piece of glass and 
scrape it until very 
smooth. Polish by rub- 
bing with powdered rot- 


ten stone and machine 
oil. The polishing must 

be done with the palm of the hand, and the horn 
should be rubbed until beautifully polished. 

WHY DRIED BEEF DOES HOT THOR- 
OUGHLY DRY. 

Query. — 7?. It. writes: “We arc having trouble with our 
Dried Beef. It doesn’t seem to dry out. Wc have it 
hanging in the cooler.” 

Ans.- Your beef doesn't dry out because you keep 
it in the cooler. In order lo dry beef, it is necessary 
to hang it in a dry room. You can hang it right out 
in the market for that matter and there it will dry 
rapidly, in fact, it will dry too quickly so that it will 
become hard. Dried Beef will dry some in the smoko 
house, but not sufficiently. We send you a copy of our 
book, “Secrets of Meat Curing ami Sausage Making,” 
which will give you full particulars in reference to thin 
entire subject. 

BULL-MEAT PREFERABLE FOR SAUSAGE. 

Query.—-?,. «f It. t erite: There is a prevailing notion 

among local butchers that bull meat possesses qualities 
which make it superior to first-class steer or coxo meat for 
making bologna and wcincrs. Is this not an erroneous 
bleat How con bologna and wcincrs be prevented from 
turning dark and shrinking within a few daps after mak- 
ing if exposed to the airt 

An*:— The opinion of your local butcher is correct ns 
far ns it concerns bull meat ns tho best meat for bologna 
ami wienorwurst. The reason for this is that bull meat 
contains a great deal of gelatine in various forms nnd far 
more than even the meat of cither steer or cow. If you 
take the bull meat and chop it up, you will find that it is 
sticky and binds together, while if you take meat from an 
aged cow and chop it up it will not bind together, is 
mushy and soft to the touch, nnd when cooked frequently 
crumbles and falls apart. 

In answering your next question, wo can say that the 
probable cause in most cases why sausage dries up, shriv- 
els up, shrinks or turns dark within n short time after be- 
ing made is because it was not properly handled. It is 
also possible that these effects of which you complain were 
due to causes produced by the way you salted your meat 
or what you salted it with. If you will follow our instruc- 
tions on Bologna making given in our book "Secrets of 
Meat Curing and Sausage Making," you should have no 
further trouble. The book is sent free. 

IIOW TO MAKE A PAPER BAROMETER 

Question . — J. I\. writes: Can you trtl me how a Ha mul- 
ct er ,,i>i h,- <riiitr refill paper that tells what the weather 
is going lo be* 

Answer. Paper barometers arc made by impreg- 
nating white blotting paper in lire following liquid, 
and then hanging up to dry: 

Cobalt Chloride 1 ox. 

Sodium Chloride Vi oz. 

Acacia '/, oz. 

Calcium Chloride 7~> gr. 

Water 3 fl. oz. 

The amount of moisture in the atmosphere is indi- 
cated by tire following colors: 

Rose Rod Rain 

Pale Rod Very Moist 

Bluish Red Moist 

La vender Blue Nearly Dry 

Blue Very Dry 
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SOUR SAUSAGE 

Question.— II. <f U\ write: We have b r en using your 

Bull-Meat- Brand-Flour through all of last winter , ami 
found it satisfactory in every way. We have been using 
also i tour Freczc-Em Pickle. Since hot weather began o nr 
sausage has soured. We have lost over lbs. of sausage 
through its souring. Can you tell us icluit is the probable 
cause of our sausage becoming sourf 

Answer. — We will say that the- cause of your sau- 
sage souring may bo due to several things. Either 
your grinder has become dull, causing the meat you 
run through it to heat In the grinding, or it may be 
duo to the fact that the meat was not cold enough 
to prevent It from heating while being ground. 

Another cause for trouble of this kind Is In the 
mixing machine. In mixing meat too much, a con- 
siderable quantity of air is forced Into the meat, 
which will often cause It to sour during the warm 
seasons of the year. During be* weather it Is ad- 
visable to grind a small quantity of Ice with the 
meat to keep It cold. 

We also advise the use of our "A" Condiment! no 
preparation. ThlB is a very useful product for keep- 
ing In condition ail fresh sausage. It Is entirely 
hnrmless, containing no substances injurious to health. 
Compiles with all pure food laws. 

We are quite positive that you arc souring your 
meat In the grinding, or in the mixing. • Please let 
us know if you have a mixing machine, or whether 
you mix your meat by hand. If you have no mixing 
machine you are souring your meat while grinding It. 
You should mix Ice with your meat before grludiug it. 
Orind the meat and the ice together, and use "A" 
Condiment! ne. Your troubles will then disappear. 

SPICED BEEF 

gursfloit. — tv. c. A*, writes: I was very much inter . 
estrd in your magazine “Sneers* WUh Meat," and wish 
you would send me a formula for the making and curing 
of Spier, I Rounds of Fresh Href. In our city we hare n 
great demand for spired beef and I want the very best 
formula obtainable, which I know you can furnish me. 

I have, used Freeze Cm- Pickle for a good many years and 
always get splendid results from its use. 

Answer.— We are very glad that you like ' Success 
With Meat," and are pleased to learn you have ob- 
tained such uniformly good results with Frcozc- 
Em-I'lckie. 

To make rolled spiced beef take 100 lbs. of bone- 
less beef plates ami cure them in brine made as 
follows: 

5 gallons of cold water. 

5 lbs. of common salt. 

1 lb. Frceze-Em-Pickle. 

2 ills, of granulated cane sugar. 

C to 8 ounces Zanzibar Brand Corned Beef Season- 
ing. 

Cure the plates in this brine 10 to 20 days in a 
cooler. The temperature should not be higher than 
4- to 44 degrees Fahr., but a temperature of 3S to 
40 degrees is better for curing purposes. 
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The Zanzibar Brand Corned Beef Seasoning gives 
a delightful flavor to the brine. After the meat has 
been fully cured in accordance with the above form- 
ula sprinkle some Corned Beef Seasoning on the 
meat; then roll the mea* and tie it tight with a 
heavy string. Some peopic also like a garlic flavor 
and if desired a small quantity of Vacuum Brand 
Garlic may be added to the brine or sprinkled over 
the meat before it. is rolled. Where you want to 
cure rumps or rounds of beef that weigh from 12 
to 25 lbs. each, wo advise that you pump them 
just the same as a ham would bo pumped with a 
pumping brine made as follows: 
lb. of Freeze-Em-Pickle. 

1 lb. or pure granulated sugar. 

2 lbs. of salt. 

1 gallon of water. 

By following the above suggestions carefully you 
should have no trouble in turning out delicious corned 
beef. 

SOUR HAMS— HOW TO PREVENT. 

Query. — F. B. writes: “ Have you any chemical com- 
pounds that will help us to take care of some sour hamsf 
HV have some hams that arc just a little sour and thought 
perhaps you would help us tr. the matter.’’ 

Aus.- We do not prepare anything which would help 
you in the least. Tbo trouble arises from imperfect 
curing and the only time that wo could havo been of 
help to you would have been when you commenced to 
put tin* hams in the pickle; we could have t lien given 
you full instructions for pickling the hams in such a 
way that they could not have soured. In nearly all 
cases the souring is around the bone, in your case 
it is best to cut out the bona and trim away the' sour 
meat. After being thus carefully trimmed, they can 
be rolled, tied and sold for boned hams. You can 
always avoid the danger of sour hams by exercising 
extreme care in properly chilling the meat before cur- 
ing. Most all souring arises from the fact that tho 
meat is not chilled through to the bone. If all tho 
animal heat is thoroughly removed before curing, tho 
hams will come out of the pickle cured all the way 
through. 

If you will follow closely the directions contained 
in our book. “Secrets of Meat Curing and Sausage 
Making,” you will never have trouble with your hams. 
Wo lake great pleasure in sending you a copy of this 
book free of charge. 

MAKING SOAP FROM RENDERED FAT 

Question. — C. J. It. utiles: Can you give me a formula 
for making soapf I have a surplus stock of rendered fat 
that I would like to convert into soap. 

Answer, — Wo will give a very good formula for 
making soft soap and hard soap. 

To 20 pounds of clear grease or tallow take 17 
pounds of pure white potash. Buy the potash In as 
fine lumps as it can be procured and place it in tho 
bottom of the soap barrel, which must be water- 
tight and strongly hooped. Boil the greaso and pour 
it boiling hot upon the potash then add two large 
pailfuls of boiling hot water; dissolve 1 pound of 
borax in 2 quarts of boiling hot water and stir all 
together thoroughly. Next morning add 2 pailfuls of 
cold water and stir for half an hour; continue this 
process until a barrel containing 36 gallons is filled. 
In a week, or even in less time, it will be ready for 
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use. The borax, and also one pound of rosin, can be 
turned into the grease while the grease is boiling. 

Soap made in this manner is a first-rate article, 
and has a good body. The grease must be tried out, 
free from scraps, ham rinds, bones, or any other 
similar kind of matter; then the soap will be as thick 
as jelly, and almost as clear. To make soft soap 
hard put into a kettle four pailfuls of soft soap, 
and stir in it by degrees about one quart of common 
salt. Hoil until all the water is separated from the 
curd, remove the kettle from the tire and draw off the 
water with a siphon (a yard or so of rubber hose 
will answer) ; then pour the soap into a wooden form 
in which muslin has been placed. For this purpose 
a wooden box sullicicntly large and tight, may he 
employed. When the soap is firm turn out *to dry. 
cut into liars with a brass wire and let It harden. 

A little powdered rosin will assist the soap to harden 
and give It a yellow color. This must he added in 
the kettlo when the soap is boiled. If the soft soap 
is very thin, more salt should be added. 

WHY BOLOGNA DRAWS WATER WHEN 

IT IS BOILED 

plication. — J. It. writes: 1 again write you for informa • 
tion. When I boiled my bologna the mrul drew water. / 
added the tenter the second time I ground the meat. U'Ay 
did the meat draw water while the sausage tv as being 
boiled f 

I am glad to sag that your advice in reply to my last 
letter enabled me to completely overcome the trouble I had 
with my corned beef. I am how using the galvanised iron 
tank as you recommended, and have discarded my old 
corned beef barrel. I will further say that since I began 
using your products, that I am selling three times as much 
sausage as I formerly did. I am greatly pleased with all 
the goods that / have bought from you. 

Answer. — There are three principal reasons for 
meat drawing water while the bologna Is being boiled. 
Tho lirst Is that you probably ‘•killed" the meat in 
the grinding of it. by your knife not being sharp 
enough, or that your meat soured in the grinding of 
it by the meat not being cold enough. If you dcsiro 
to work in some water while grinding the meat, use 
chipped ico instead of water. The ice will keep the 
meat cool and stiff, and tho meat will not quash, or 
mash down. Tho use of Ico will prevent tho meat 
from getting warm. 

Another cause for bologna drawing water while be- 
ing boiled is that you have heated the bologna too 
hot while it was in the smokehouse, or you are 
boiling bologna at too high a temperature. Boiling 
bologna at 160 degrees Fahrenheit would hardly spoil 
it. but we recommend boiling bologna at 155 degrees 
Fahrenheit. 

Possibly you boil the bologna too long. When you 
take your bologna out of the cooking water do you 
pour cold water over them? This also has a bearing 
on (he case. Watch carefully all of the above points 
and you will not have any more trouble. Refer to 
our book. 
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OLD BARRELS INFECTED WITH GERMS 
WILL CAUSE ROPY BRINE 

Question. — IP. d Sons write: Can you advise ns about 
cur corned beef picklef We made it according to direc - 
tion s given in your book. “Secrets of Meat Curing and 
Sausage Making ." Put our brine gets "ropy” as you call 
if. Wc use pure cane sugar, IVe keep our cooler at 33 to 
49 degrees Fahr.. and arc at a loss to know what is the 
cause of our trouble. Please advise us in this matter. 

Answer. — Ropy brine can come about even when 
puro cano sugar is used in curing. This condition 
is caused by germs which develop in tho brlno and 
cause the brine to thicken. You will find that the 
barrels which contain your brine are infected with 
germs. The best way to get rid of those germs is to 
first empty the barrels; then put the barrels into a 
vat and boll them. Also scrub the barrels inside and 
outside. For this purpose they should be rinsed with 
boiling water to which has been added Freeze-Em, 4 
ounces to each gallon, and afterwards a last rinsing 
with our Ozo washing powder, or soda, in tho water 
that you use for washing the barrels. After the bar- 
rels are thoroughly washed and rinsed with cold 
water, they should then bo put out of doors where, 
the sun can shine upon them and in them for several 
days before they arc again used and placed in tho 
cooler. 

Barrels in which corned beef is cured should bo 
made of hardwood. If you are using a syrup barrel 
or a molasses barrel, you will find that the pores of 
the wood have become filled with syrup or molasses, 
which causes the brine to become thick. \\'c think 
this is the cause of your trouble. 

Tlie best barrels to use are tierces that are made 
of oak. such as lard is shipped in by tho packers. 
The wood of these tierces becomes saturated or filled 
with lard, and the lard prevents the brine from pone* 
trating or soaking into the wood. Bo sure that 
whatever barrels you use are made of hardwood, 
and not of white wood or other soft wood, of which 
many kinds of barrels are made. 

HOW TO MAKE FERTILIZER FROM 
BEEF BLOOD 

Question. — J. F. P. writes: Please tell me how to 

utilize and handle brrf blood so as to make fertiliser out 
of it. I am killing from ten to fifteen head of cattle each 
week, and thus have quite a quantity of blood. 

Answer. — Blood in a packing house Is handled as 
follows: It i3 first drained from tho killing lloor 

Into vats and when the vats are filled, live steam is 
turned on and tho blood is boiled until congealed. 

It is then put in large powerful presses and all the 
water pressed out. the congealed blood remaining in 
the press cloth. -From the presses It is put through 
a fertilizer dryer and then is known as dried blood. 

Where you only kill 10 to 15 head of cattle a week, 

It would not pay you to dry the blood in this way. A 
very fine fertilizer, however, can be made from the 
blood either for your own use or to sell by boiling 
the blood in a kettle over a fire or else putting it into 
a tank and blowing live steam in it; then separate 
from the water as best you can and mix with black 
earth, spreading it out thin in the sun to dry. The 
boiled blood should be mixed with about its own 
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weight In black earth. This makes a wonderful 
fertilizer and ought to bring you many extra dollars. 

ICE VS. ICE MACHINE IN SMALL PLANTS 

Query. — F. S. writes: 44 1 would like to know if an ice 

machine can be had small enough for a retail meat mar- 
ket and would it be profitable to take the place of an ice 
box t If you can do so. please give me this information 
and where / can get the icc machine . Ice here for a 
summer's use will cost about |75/ # 

A ns. — You state that the cost of ice for the sununci 
season in your market would be about $75.00; there- 
fore, it will not pay you to put in an icc machine, as 
the cost of operating such a machine for an ice-box 
would be a great deal more than $75.00 for tho season. 
For instance, if you could obtain electric power or a 
gas engine for operating the ice machine, you could 
figure on using at least $7.50 to $10.00 a month for 
power alone. In addition to this, you would have tho 
expense of repairs and the wear and tear on the ma- 
chinery, also the cost of ammouia and tho interest ou 
your investment. For a small plant, it is always cheaper 
to use ico for an ice box, when it is possiblo to secure 
tho ico at a reasonable figuro. 

WHAT IS THE DIFFERENCE BETWEEN 
POTATO FLOUR AND BULL-MEAT 
BRAND SAUSAGE BINDER? 

QUERY,— J.O. Co. write-)! Will you kindly Male tlie difference 
between your llull-Mcnt -Brand Snuaage Hinder and Potato Flour. 

»" we have received tevern! circular* from you on Hull Mcat-Hrand 
SiiuruRC Hinder nml bavr always beenu^lnc potato flour heretofore, 
and If you will explain to u« the difference, and If your Hull-Meat 
Sausage Binder I* better for u*. we will be glad to u#e it. 

Answer.— The difference between Bull-Moat-Braml Sau- 
sage Binder and Potato Flour is this, potato Hour is made 
from potatoes and the absorbing properties of a pound of 
potato flour or potato starch arc much less than you would 
imagine. If you will take a gallon of water and put into 
this water one pound of potato Hour and let it stand for 
one hour, all the Potato Flour will have settled to the 
bottom and you can pour off the gallon of water and then 
weigh the pound of potato flour and you will be surprised 
that it will weigh less than two pounds, it will have taken 
up less than one pound of water. Also make a test by 
putting one pound of Bull. Meat-Brand Sausage Binder in 
a gallon of water and you will find that the pound of Bull- 
Moat-Biand Sausage Binder will have absorbed almost the 
entire gallon of water. You can easily see by making this 
test the difference in the action of the flours when used in 
different kinds of sausage. When Bull-Meat-Brand Sau- 
sage Binder is used it helps to hold the fat and then when 
the sausage is fried it looks different and tastes different 
than sausage made with potato flour. Bull -Meat- Brand 
Sausage Binder absorbs fat and juice in the meat and 
tends to hold it in the meat and it does not fry out so 
readily. If you will try tho Bull-Meat-Brand Sausage Bind- 
er and make a test, you will prefer it to potato flour. 
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CAUSE OF BOLOGNA DRAWING WATER 
AND BEING SHORT GRAINED. 

Query. — J. L. B. writes: “ Will you kindly answer 

the following questions: First. What is (he causa of 
bologna drawing water while being cooked T Second. What 
is the cause of short grain bolognut" 

Ann. — We do not exactly understand your first ques- 
tion and cannot tell whether you mean that moisturo 
d rates out of the Bologna or whether water draws into 
the Bologna. As a rule, when the Bologna is cooked, 
especially in water that is too hot, it will shrink very 
much, become dry and crumble and break up. This 
effectually answers your second question also. Tho 
trouble you are experiencing is due to your method of 
making Bologna, which is not exactly right. In the 
first place good Bologna canuot ho made without tho 
use of a binder like our Bull-Mcul-Braru! Sausage Binder. 

A binder and absorbent of this kind causes the meat to 
hold together. It also makes the juices of the meat 
remain in the Bologna. When Bologna does not prop- 
erly hind, it shrinks up and gets watery inside. This 
is owing to the fact that the meat docs not hold 
together properly and the water instead of being ab- 
sorbed right into the meat ns it should he, gets be- 
tween the small particles of meat and separates 
inside. This is owing to the fact that tho meat does 
not hold together properly and the water, instead of 
being absorbed right into the meat as it should he, 
gets between tho small particles of meat and separates 
them. If you will use our Bull-Ment-Brand Sausage Bind- 
er and follow the methods set forth in our book, “Secrets 
of Meat Curing and Sausage Making,” you will nevor 
have any trouhlo from your Bologna breaking up or 
getting crumbly or watery as you call it. 

CAUSE OF LARD FOAMING WHEN USING 
LARD PURIFIER. 

Query. — W. d Son write: " Will you kindly tell us what, 
hi your opinion, accounts for our lard foaming after 
treating if with your B. Heller d Co.'s Lard Purifier when 
placed in the frying pant Our customers arc complaining 
about this feature, although the lard is nice and satisfies 
them in every other respect." 

Ans. — The complaint which your customers make con- 
cerning the foaming and spluttering of tho lard is in 
all probability due to the fact that all the water w no 
not separated from the lard after treating tho lard. 

Whenever lard is treated with our I>ard Purifier, it 
must be heated hot enough and allowed to stand long 
onough so that all tho water separates and settles out 
to the bottom. If this is always done, tho lard will not 
splutter when used in tho frying pan. 

HOW TO CONSTRUCT A MODERN SMOKE 

HOUSE. 

Query.- -The 8. P. Co. asks: “ Would you kindly tell 
us, and we will gladly pay you for the information, how 
to construct a modern, up-to-date smokehouse T" 

Ans. — Wo will bo very glad indeed to tell you all 
about this subject without charging you any fee. Wo 
are always glad to tell customers or prospective cus- 
tomers how they can profitably conduct tbeir busi- 
ness and make money. As you are located in Cali- 
fornia, where the weather is always warm, the building 
of a smoke house becomes simple, because the smoko 
house will not sweat like it does in a climate whero 
the weather gets cold in winter. Here in the Middio 
West, or farther East, it is more difficult to get a good 
color on meats smoked in a smoke house in winter. Ono 
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of the principal points to be considered in laying out 
your plans is to get the proper height, and the higher 
you build your house and the less floor space it occu- 
pies, the better will be your results. An 8x10 or an 
8x12 foot house gives the best results. In this you 
could put an arch about nine or ten feet from the 
ground, and under the arch smoke your fresh sausage 
and above it smoke the meat. In this way the heat 
and Smoke used for the sausage would also be utilized 
for smoking tho bacon and hains and none would bo 
wasted. If you build the way we have indicated lx* 
sure and put ventilators right above the arch so that 
cold air can be let into the smoke house during the real 
hot weather. If your lire gets too hot. you can feed 
cold air to the interior chamber, and if your smoko 
house is tall you can create a good draught and will 
soon get up a circulation which will cool the air so that 
tho meat will not shrink too much. A smoke houso 
built for simply two tiers of meat, that is. two rows, is 
hotter than ono built wider. Tho walls of your smoko 
houso enn bo built either of brick or wood, whichever 
you prefer, brick being the safer of tho two. If you 
do not intend to smoke fresh sausage but only bacon 
and hams, it is unnecessary to put in an nrt h. In that 
cane simply construct some iron bars about eight feet 
nbovo the fire and on top of these put a heavy iron 
screen, so in ense any hams should fall that they do 
not fall into the fire. Of course, you know that many 
smoko houses catch on fire and burn up, due to not 
having an iron screen nbovo the fire and by meat fall- 
ing directly into tbo firo. 

PREVENTING PORK SAUSAGE FROM 
SOURING IN WARM WEATHER 

QUESTION.— w. a. F. writes: "I make my own nauence, tiaiug 
your Bull • Meat • Brnntl Siiuibkc Binder mid your Sausnue Sea- 
soning. My naueocc l» coo<! when It l« freeh-made, but It *oon 
become* sour In warm weather. What can 1 do to prevent this 
trouble ? 

Answer.— The best and easiest way to overcome the 
cllinculty you report about your fresh pork sausage 
souring in warm weather is to use our "A" Condi- 
mentlne. In making your sausage, for each 100 
pounds of meat add ?.l to 1 pound of Holler’s “A” 
Condi mentlne. This will prevent Tresh pork sausage 
Troni turning gray and souring for from eight to ten 
days, according to the temperature in which the 
sausage is kept. 

“A” Condi men tine will keep pork sausage in con- 
dition, so that it may be shipped, if necessary, for a 
considerable distance and still retain its own natural 
color. Your sausage maker will find this method of 
keeping fresh pork sausage from souring for a rea- 
sonable length of time in warm weather of great 
advantage and save you from severe losses. "A” Con- 
dimcntinc is legal to be used under tho National and 
all State I’ure Food Laws. The sausage does not 
have to be labeled to show the presence of “A” Con- 
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diaientine. We will be pleased to have you try out 
our recommendation for retarding fresh pork sausage 
from souring and report to us your success at nu 
early date. 

ADVANTAGES OF STEAM-JACKET 
KETTLE IN RENDERING LARD. 

Query.- C. IF. F. asks: Is there any advantage in ren- 
dering lard in a steam-jacket kettle 7 

Ads — There is. Both a caldron and a steam jacket 

kettle work well. The best lard is made in one or tho 

* 

other. A steam tank in which the fat is put, and tho 
steam turned right into it, will not produce as good 
lard as either the caldron or the steam-jacket kettle. 
The steam mixes right with the lard and tho latter 
therefore contains a large amount of moisture and tho 
lard does not keep well. Another disadvantage is that 
water used in the boiler is not always pure. If tho 
boiler is not cleaned once a week the water will havo 
a bad smell. Steam made from this water and turned 
into lard can not be expected to improve its flavor, 
even though it should not actually harm it. Thoso 
who kill large numbers of hogs usually havo a steam 
tank for making steam rendered lard and a steam- 
jacket kettle for making their finer brands of kettlo 
rendered lard. 

SEASONING FOR SAUSAGES. 

Query.— T. V.: 1FII1 you please send me a copy of your 

book. "Secrets of Meat Curing and Sausage Making." I 
h> ire altvays used the folloioing seasonings in my sausage: 
Pepper , summer savory and sage, and would like to know 
if y>u van recommend anything lo me which will give tho 
sausage a better flavor than these spices will. Any in- 
formation you can give me in the seasoning of snusago 
will be very much appreciated. 

Ans. — The Seasonings which you have been using 
are being used by a good many Sausage Makers, but 
a real fine flavored Sausage cannot be made with them. 

If you wish to increase your Sausage trade right along, 
and want to make Sausage that your trade will relish 
find enjoy, you must use the very finest Seasonings ob- 
tainable. as the Seasoning really is the life of the Sau- 
sage. We are manufacturing the Zanzibar Brand Snu- 
sag** Seasonings, which we make for all kinds of 
Sausage. These Seasonings arc made after secret for- 
mulas which have been in our family for a good many 
years. The flavor that these Seasonings impart to the 
Sausage is something very fine; it must be tasted to 
be appreciated, as we cannot describe in a letter what 
the flavor really is. It is a peculiar combination which 
everyone likes and it is something that will soon in- 
crease your Sausage trade. Zanzibar Brand Sausage 
Seasonings are manufactured from only high grade 
Spices and we guarantee them to be absolutely free 
from any adulteration. We aie sending you our cir- 
cular and price list and would be pleased to receive 
your order for any quantity that you may desire, and 
we will say in advance that when you once use them 
you will never again want to make Sausage without 
these Seasonings. 
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QUICKEST WAY TO CURE MEATS 

Query , — TP. ,i It. write: Our capacity for curing meats 
** limited for the leant of room. Can you give us a 
formula or a recipe that will give a good cure ip tho 
shortest possible timer We would like something that is 

reliable. 

Ans. —Our Book, “Secrets of Meat Curing and Sau- 
sage Making,” will give you all the information in 
reference to curing meats which you may desire. Tho 
curing period can be greatly shortened by pumping tho 
meat. It will also give you a better article. Our book, 
which is mailed to anyone requesting it. free of charge, 
will give you full directions for pumping, and also tho 
formula for making the pumping brine. By following 
the instructions which this book contains, you will bo 
able to turn out the lincst kind of mild cured and sweet 
pickled meats, which will have a delicious flavor and 
a fitio color. It will be necessary, however, for you to 
fully cany out our directions in reference to chilling meats 
and overhauling them, also the temperature to be main- 
tained during the curing period. 

DIFFICULTIES WITH CURING BRINE AND 

HOW TO OVERCOME THEM. 

Query. — TV. S. d Co.: TVe are so situate l that ice have 

to boil all the water that we use in our brine. After boil- 
ing it 100 run it into a cooling tank and let it cool. We 
have made some experiments with your Freeze- Km Pickle 
and like it to cure very well, and have decided to adopt 
its use in the curing of all of our meats. Sow. what we 
want to know la, con we dissolve the Freese -Em Pickle 
in the boiling hot water and then cool it and run it 
through coils the same n.t we do note icJf/i the waterr 

Would ii>'- heat affect the Ft Bm Plcklet Our vata 

when full hold 6J00 lbs. of medium sized hams. According 
to the alee «>/ (Ac kettle and tht unt »f water to i«>ii at 
one time, it would require I* i>ounds of Frecec-Km Pickle. 
What we want to do ia this: we do not wont to weigh 
the Frccze-Em Pickle for each veil, but simply want to 
make a large quantity of brine and then run the prepared 
brine on to our hams, We have been using saltpetre and 
molasses for our brine and we are having trouble with it 
getting ropy and stringy. Will syrup answer the same as 
molasses or sugar, and is Sew Orleans molasses the best. 
or should granulated sugar be used entirelyf Kindly let 
us know what you consider the best for hams. 

Ann . — First of all, we advise that after the water is 
boiled, that it is allowed to settle and precipitate so 
that all t lie solids will settle to the bottom of tho 
Bottling tank. It should settle at least 24 hours before 
tho solids will have separated and gone to the bot- 
tom. Then the water should be drawn off. but not 
from the bottom of the tank, but at least a foot from 
the bottom. The water that will come off from above 
will bo nice and clear. This water should then be run 
into another tank, called tho mixing tank, in which tho 
sugar, Balt and Froczo-Em-Plckle should be dissolved; 

this will make tho stock brine which can be ran down 
into the cellar over cooling pipes, so as to chill it 
properly before it is put on the meat. The reason the 
brine that you are making becomes ropy is that you 
are using the wrong sugar. If you will use absolutely pure 
granulated sugar or absolutely pure syrup made from 
granulated sugar you will have no trouble from ropy 
brine. We strongly advise the use of nothing but absolutely 
pure granulated sugar. We find that it gives the best re- 
sults. It costs a little more than the unrefined product but 
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you get less vegetable substance in your brine, and the 
brine will therefore keep much longer. The brine in which 
hams have been cured can be used a second time for cur- 
ing breakfast bacon, and the breakfast bacon will be even 
better than if put into fresh brine. As your vats are large, 
the meat will pack very tight on the bottom, and we wish 
to caution you to be sure and overhaul your meat prompt- 
ly five days after it is packed and continue overhauling as 
per directions in our book on curing meats and making 
sausage. If you follow these directions you will not have 
any ropy brine or any spoiled meat, but all your meat will 
come out uniform and will have the proper flavor. 

TOUGH AND SALTY CORNED BEEF. 

Query.- K. TV. C. writes: / have had complaints from 
several large institutions I serve, that my corned beef is 
tough and too salty. I would like to know about what 
proportions of salt and saltpetre to use. It is only re- 
cently that I have had these complaints, hi fact. I have 
hern in the retail business for about ten years and havo 
been very successful with my corned beef. 

Ans.- If von will use Ihe following in curing plates, 
rumps, briskets, etc., for corned beef, you will have no 
trouble. t'sc for 100 lbs. of meat: 

Five pounds of common salt. 1 lb. of FreozoEin- 
Pickle, 2 lbs. of best granulated sugar, 5 gallons of 
cold water. 

Cure the meat in this brine fifteen to thirty days, 
according to weight and thickness of the pieces. If 
you are taking pieces out of the brine from day to 
day and adding others, you should keep up the strength 

of tho pickle to sixty degrees by adding a small quan- 
tity of Frocze-Em-PIcklo and salt from time to timo 
as you withdraw and replace tho meat. One of the 
first essentials to producing first-class corned beef is 
to be careful about the temperuturo during the curing 
poriod. An ovon temperature of 38 degrees Fahrenheit 
ia nlwavs the best for coolers and for curing meat. If 
maintained at this degree, there will be no trouble from 
taking on too much salt, provided, of course, tho meat 
has been properly chilled through before placing it in 
the brine for curing. In order to produce a good euro, 
all the animal heat must be extracted from tho meat 
before it is packed, otherwise it will become soft and 
spongy in the brine, and pickle soaked. 

KEEPING HAMS AND BACON SIX 
MONTHS. 

Query. — A . J. if. write*: J t could like to know how to 
keep hams and bacon in first class shape for the next 
six month* without their getting mould y and with the 
least possible shrinkage. 

Ans. — There is no practical method for keeping hams 
and bacon for bo long a time after they are smoked 
without their getting mouldy. There is a method for 
keeping them in sweet pickie for any length of time, 
provided you have cold storage facilities. All kinds of 
pickled moat if stored in a cooler in which tho tem- 
perature is kept down to 28 degrees can be kept in this 
cooler for a year or even longer, and when removed 
will come out like fresh cured meat. Ilams and other 
meats arc often purchased when the market is low and 
stored in a freezer and kept hero until such a time that 
they are in greatest demand and will sell at tho high- 
est price. At a temperature of 28 degrees the meat 
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will not freeze after it is cured, and the brine, of 
course, does not freeze at that temperature. When 
meat is taken out of such cold storage to be smoked, it 
should be first soaked from three to five hours in fresh 
water, and then washed and smoked tho same as regu- 
lar fresh cured meat. Farmers often bury their smoked 
meats in their oat bins, and are enabled to keep them 
in good condition for some time, but this is a method 
which, perhaps, does not suit your purpose. It is best 
to keep the meat in sweet pickle until you are ready 
to smoke it, as this will insure a much better article. 

USES FOR DRIED BEEF ENDS. 

Query, — C. E. C. u rites: " Can you inform me the best 
anti most profitable way for disposing of my Dried Ucef 
endst I am In the sliced Dried lleef business and hare 
no way of using up my ends. Thanking you in advance/' 

A ns. — There arc three ways for disposing of beef 
ends to advantage and profit. They may be ground up 
in an Enterprise Chopper and sold to hotels and res- 
taurants for use as Minced Dried Beef to be prepared 
nnd served in cream. They can also l>e sold to con- 
cerns engaged in the baked beau business, where the 
ends can he cut up and baked with pork in the beans. 
Restaurants can also use dried beef ends to excellent 
advantage by putting them In soup. They will give 
n delicious flavor to all kinds of soups, if boiled at 
tho same time with other soup meats. 

HOW TO PREVENT HAMS FROM SOUR- 
ING IN THE HOCK. 

Query. — C, f. G. Co. write; **HV hove a lot of horns 
that we put down in dry salt to cure about six or seven 
weeks ago, and we have discovered that they have become 
tainted In the hark, while the balance of the piece of meat 
is all right. Can you tell us any way to rehandle or 
overhaul these hams to save themf The front or butt end 
of the ham Is sound and all right and sweet; the bad part 
is In and a round the hock end nr leg end. Could this 
taint and odor >>. removed and the meat made sireel by 
pulling these hams down now hi a strong salt brine and 
punching holes in the hock end of the pieces so that the 
brine could quickly get Into the tainted partf Would salt 
brine save them nowt HV will thank yon for any advice 
or plan of notion that will help to save us from loss." 

A us. — It is more difficult to cure hams by the dry 
salt process than it is by the brine process. If these 
hams had been pumped before packing them in the salt; 
there would not have been so much danger of shank 
sour. Ilams being very thick, it takes a long time for 
the salt to draw through them; therefore, if they aro 
first pumped and packed in dry salt, you can readily 
see that the salt draws through quicker and thus gives 
them a chance to cure from the inside as quickly as 
they would cure from tho outside. Only under one con- 
dition can you pump these hams, make them sweet and 
save them. For instance, if the hams are taken from 
the salt and upon trying them with a bam trier they 
aro found to be sweet but turn sour when they aro 
placed in the smoke house, then you can save them. 
Such a condition won bl show that the hams arc not 
fully cured around the bone and around the shank 
joints, lu that event, they can he pumped with pickle 
and fully cured around the bone so that they w-.ll not 
sour when placed in the smoke house. It is necessary 
to explain that meat is frequently perfectly sweet when 
it comes out of cure, but it is not fully cured. In such 
a condition when it is placed in a warm smoke house, 
it will sour in the smoke house. This, of course, can 
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be avoided by fully curing the hams. If, on the other 
hand, the hams arc already sour and tainted when they 
come out of the cure, whether it be dry salt or sweet 
pickle, then nothing can be done with them to mako 
them sweet. Meat once spoiled, remains spoiled. If 
the hams aro sour when they come out of the cure, but 
sour only in the shank, then the proper thing to do is 
to cut off the shank; in other words, cut off all tho 
sour or tainted meat and use the butt ends for boiled 
hams. You can boil and slice them and sell them in 
vour store. You must be careful to cut off all tho 
tainted parts because any of the tainted meat which 
is left will taint all t he rest of Hie meat when the butt 
is boiled. You, of course, understand that during tho 
process of boiling, the good meat will absorb the taint 
from the bad meat. We regret that you did not writo 
us for advice before you began curing the hams, as wo 
would have advised you to cure in brine. Wo will send 
you by mail, free of charge, our book, entitled “Secrets 
of Meat Curing and Sausage Making,” which covers 
every point that its title indicates. The advice given 
in this book as to the handling of meats, you will find 
very valuable and covers the whole ground, from tho 
condition of the animal before killing to tho handling 
of the meat through the chill room nnd through tho 
entire curing process. We call your special attention 
to the various articles for curing meats, which will 
giro you tho temperature for curing, how to overhaul 
tho meat, how to pump the meat and how to make tho 
brine for pumping. Full directions for curing the hams 
you will find carefully indexed.- By following the ad- 
vice given in these pages, you will have no loss from 
the souring of meats, but on tho contrary, will bo en- 
abled to turn out meat of the highest quality possible. 

BUILDING A COOLER. 

Query. — W. G. II. writes: 1 have about completed n 
cooler except the floor and am undecided whether to 
make it of plank or cement. I thought yon could give 
me the desired advice. One room is 16 feet square inside; 

7 feet to foist with 7 feet of solid ice above, or about 5 0 
tons capacity. The t calls arc 2 feet thick; K inches saw- 
dust. * inches dead air *;iacc, S inches sawdust, with four 
thicknesses of one-inch boards, thus making the 2 feet. 
The budding has these walls on all sides and partitions. 

I expert to use the drip from the above to cool another 
room. 8 feet by 16 feet inside, and will have the water rnn 
around this room in gutters fshcef iron^ fastened to the 
wall. I want this as dry and as free from mould and 
dampness as possible and, therefore, am not sure as to 
whether a cement floor will be what is needed, though it 
was my intention to use cement. There is a 2-foot stone 
wall under the cooler which sets on sand — this sund hav- 
ing been washed up at times past by the lake. There 
are now fifty tons of ice over the cooler and back of this 
is an ice house, 16 feet square, inside filled with icc H 
feet high. This makes the building 20 feet wide by 18 
feet long, by 20 fr-'t studding. For ventilation a four-inch 
square flue tcill run from the bottom in one corner anil 
from the top in the opposite corner of tile cooler to the 
top of the roof, and above it, acting as chimneys. I want 
to use th r se coolers for fresh meats, packing hams and 
bacon. storing eggs and most anything that there is any 
money in. which requires to be kept In good condition. 
Your advice will be appreciated. 

Ans. — You are building your cooler on very good 
plans. However, we would advise the. use of cement 
for the floors. It will be found much better than 
wood, much purer and cleaner, and withal much drier. 
You speak about putting two ventilators in your 
cooler, which is all right, but you should be sure to 
provide these ventilators with slides, so you can shut 


2699 



THE SURVIVOR Vol. 6 

them ofC and regulate the ventilation according to your 
wishes. Of course, you understand that it is not well 
to have the ventilators open all the time, as it would 
result in quite a loss of ice. The ventilators should ho 
open only when the room needs ventilation, which will 
he at well-defined periods, or varying according to the 
amount of material in storage. Vour plan of using the 
drip water of the ice and running it in pans will work 
all right. We have seen this method applied, and it 
was always satisfactory. He sure to use galvanized 
iron glitters for the pans, not sheet iron, as it will 
rust easily. 

WHY BOLOGNA “TAKES WATER” IN 

COOKING. 

Query. — II. P. writes: “Sometimes / have bother with 
my bologna taking water when cooking them. Can you 
tell me what to do to prevent this trouble I” 

Ans. — The difficulty you mention is caused by tho 
sausage not being properly boiled. Ordinary round or 
long Bologna should bo boiled in water of 160 to 170 
degrees Fahrenheit for about thirty to forty minutes, 
and thick, large Bologna should be boiled in water of 
155 to 1G0 degrees for from three-quarters to one 
hour, according to the size. If the sausages are very 
large, it will take from one and one-quarter to ono 
and one-half hours to cook them properly. After sau- 
sngo of any kind have been cooked, they should bo 
handled as follows: Pour boiling water over them to 
wash off all tho surplus grease that adheres to tho 
casings, and then pour cold water over them to shrink 
and close tho pores of tho casings. This is very im- 
portant. nnd should be closely observed by all packers 
and sausage makers who wish to have their sausago 
look nice and keep their fresh appearance. The shrink- 
age and quality of cooked Bologna depends consider- 
ably upon the temperature in which they have been 
boiled. It is very necessary for every man who cook3 
sausage to use a thermometer. 

WHY BOLOGNA SHRIVELS. 

Query.- T. It.: Can you tell me the reason bologna 
shrivels when it is taken from the hot water t It looks 
fine until it gets cold. 

Ans. — There are several reasons why your bologna 
might shrivel when taken out of the boiling water. 
First, it might be that you do not cure your meat right 
before tho bologna is made, and second, you probably 
do not use the right kind of a binder, and third, you 
probably boil the bologna in too hot water. If when the 
meat is cured properly and you do use the right kind 
of a binder, the bologna shrivels when taken out of 
tho boiling water, it »s because you are boiling it at 
too high a temperature. Before making bologna you 
should sprinkle Froczc-Em Pickle over the meat and 
leave it. for a few days. Wo refer to our instructions 
for preparing bologna trimmings, which will be found 
in our book, “Secrets of Meat Curing and Sausago 
Making. ” 

ADVICE ON CURING HAMS AND BACON. 

Query. — E. A, S. •< Co. write: I have taken a barrel 
of meat, hams and shoulders, which I cured in my ice box 
after your instructions, and I wish to say that it is as 
fine, as was ever produced by anyone. My ice box holds 
well, standing at from 3$ to JP degrees, but it is small and 
only has room for one barrel in it. I have made arrange- 
ments to try packing in the house this winter. I have a 
closet made Of brick on both sides and by prope - ventila- 
tion in cold weather so as to keep it from 35 to i0 degrees. 
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/ think I can sure hams all O. Ii. in fierce#. / have about 
ten oak tirrecs for the purpose. ( Is that all right f) I 
have an old ice box in the rear 8xS feet with a good roof 
on if. -.calls filled with sawdust. I would like lo know if 
I ea ii fill this with hams and shoulders when the weather 

C IS cold and just dry salt them. Can I save them by just 
Iting them stay there all winter until next spring f l con 
put in a layer of hams and cover them with salt, then put 
in another layer and cover with salt, and so on until I fill 
it. I jeoutd like ?/onr opinion and advice as to these 
methods. I kept side meat this way last winter just leav- 
ing it in salt. 

Ans. — If you keep the temperature of the small room 
which you mention at from 35 to 40 degrees it will 
answer the purposo for curing. The oak tierces for 
curing arc all right provided they are now. We advise 
that you wash them out with scalding hot water, so as 
to get rid of the oak taste. If the tierces are not new, 
then you must make doubly sure that they arc scalded 
out thoroughly and at the same time you should use 
our Ozo for cleansing them. 

The obi ice-box which you mention can bo used for 
dry salting bains and shoulders when tho wcathor gets 
cold, provided you do not let the meat freeze. You 
must not let the temporal ure gel below 35 degrees, be- 
cause at a lower temperature, meat will not take on 
salt. Hams can be dry salt cured just the same as side 
meat'-, but when hams arc very thick, wo would advise 
that you pump them. Our book, “Secrets of Meat Cur- 
ing and Sausage Making,” will give you full informa- 
tion as to the pumping process and a formula for 
making the pumping brine. Hams are very seldom dry 
salt cured; I hoy are nearly always sweet-pickle cured. 

A sweet pickle or sugar cured hum has a much liner 
llavor (ban tho dry salt cured ham. 

If you pack side meat properly and overhaul it 
regularly until it is fully cured, and if you keep the 
temperature of the curing room at about. 38 degrees, 
you will have no trouble in keeping dry salt meat 
in salt all winter. Of course if you keep it in salt 
too long, it will get very salty. Our book on curing 
meats will give you full directions for dry salt curing. 
Hams, after they arc fully cured in brine, can bo 
rubbed with salt and kept in a cooler for several 
months, and if desired, all winter, but the shrinkage 
will be great and they will take on salt and might bo- 
coinc too salty for your trade. 

WHY OIL SEPARATES FROM LARD. 

Query.— E. / IV*..- We are having trouble with our 
lard; the oil separates from the lard during the warm 
x< enthor so part of the lard is really oil, and wc cannot 
use if in that condition. Our business is too small to 
justify us in employing a practical man to take charge of 
our lard. »'•- ask you for your advice. 

Ans. To keep the oil from separating from tho 
lard, you should carry out the following directions: 
First, you should provide yourself with a lard cooler 
with an agitator attached, as the lard after it is ren- 
dered and when it begins to cool should be agitated 
until it becomes thick like cream, before it is run 
into the buckets. If lard is not agitated, when it is 
cooled the stearin crystallizes and the oil separates 
from tho stearic , but by chilling the lard and by agi- 
tating it while it cools, the stearin does not get a 
chance to crystallize and the oil will not separate and 
the lard will keep better in this condition. Lard that 
is put up in winter for summer use is much improved 
by adding about ten per cent of tallow, but when this 
lard is sold, it should be sold as lard with ten per cent 
of tallow added. If you wish to treat the lard that 
you have on hand, we advise you to treat it as fol- 
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lows: For ever y 100 lbs. of lar*l, put 100 lbs. of water 
in your lard kettle; add to it four ounces of oar Lard 
Purifier, and throw 100 lbs. of lard into this water. 
.Start the fire aud gradually heat it until the lard io 
melted and is as hot as it will stand without boiling 
over. Keep on stirring the lard until it begins to 
melt, so as to thoroughly wish it. After the lard is 
thoroughly washed, you will find a certain amount of 
scum will come to the top, skim this off and then 
allow the lard to settle for about two hours, so that 
all tho water will separate from the lard and Fetl.’o 
down at the bottom. Skim the lard off the top of tho 
water and then let it cool, but keep on ngilating it or 
stirring it while it is cooling, until it is thick liko 
cream. 

COATING IJOLOGNA SAUSAGE NOT 
NECESSARY TO PREVENT MOULD. 

tjircry. — R. J>. write*: I would like to «i*fc you if you 
Imre anything to root bologna with after making? t 
think it i.i cntleit Gians >,r Lustre ; have new it used, but 
have not been able ta find out ii'h-re to get it 

Ana. — What you refer to is Bologna Varnish. Tho 
use of such a preparation has been practically discon- 
tinued as it does n»l conform to pure food laws; it is 
not proper that n varnish should put on the outside 
of food of any kind. Bologna Varnish is made from 
shellac, and shellac Is used in all kinds of furniture 
varnish, so you can readily see that it is not tho 
proper thing ’to use on Bologna. In former years, the 
use of varnish was quite general, but it was finally 
discontinued, and is now practical!;, a thing of the past. 
If you want t*‘ prevent your Bologna from getting 
mmii.lv, you should wake (hem as follows: Writ, cure 
the iiieai with FrccKC-Etu-Picfcle a directed in our 
book, "Secrets of Meat (hiring and Sausage Making," 
and odd Hull-Meat- Dram! Sausage Binder to the meat, 
nr, this absorbs the moisture. Bologna made by the 
Freeze- Em- Pickle Process koeps fine and will not mold 
for a reasonable length of time. 

MAKING SOAP FROM TALLOW. 

Query. l'\ It. writes: U’c have n little meat business 

and quite, often have on hand a surplus of tallow. Sow 
we have 6cm thinking probably we could pot this into a 
soap, something cheap that would not cost us too much to 
put on the market. Can you kindly give us nay inform' i- 
f foil 0» the matter, and if the idea tr. it practical one for 
a small shop tike ours f 

A ns. — It would not pay you to undertake to make a 
hard soap in a small way, as it would be necessary for 
you to compete with other soaps mi the market, and you 
are -aware that laundry soap sells at a very low price 
and is put upon the market upon a very small margin 
«.f profit. You would also find it quite a task to make 
hard soap, and tho time required would hardly justify 
you to undertake it on a small scale. If you can dis- 
pose of soft soap in your locality, we would advise you 
to use your surplus tallow in that way, but, of course 
this suggestion from n financial point of view would 
depend entirely upon whether l hero is a sufficient do- 

mnnd for such an article in your vicinity. Possibly 
you could work up a trade* among private families and 
flail it to them for scrubbing purposes, also to hotels, 
stores and restaurants, but as your town is small, you 
might have difficulty in disposing of a sufficient quan- 
tity to make if pay you. On the other hand, it would 
not coat you much to make the experiment. You are 
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surrounded by a good hog-feeding country, aud it is 
l-ossilde that you could dispose of quite a quantity of 
soft soap to the farmers, as it is a very fine thing for 
hogs, and the truth of the matter is, their hog:* would 
be much bolter off if they would feed it frequently. 
You might be benefited more by this .suggestion than 
by sales from other sources. 

The following is a recipe for making soft soap with 
jHifnsh: To 20 pounds of clear greaao or tallow tako 
17 pounds of pun* white potash. Buy tho potash in as 
fine lumps as it can be procured, and place it in the 
bottom of the soap barrel, which must be water-tight 
and strongly hooped. Boil the grease and pour it boil- 
ing hoi upon the potash; then add two large pailfuls 
of boiling hot water; dissolve 1 pound of bmnx in 2 
quarts of boiling hot water and stir all together thor- 
oughly. Next morning add 2 pails of cold water a ml 
stir for half an hour; continue thix process until a bar- 
rel containing thirty-six gallons is filled up. In a 
week or even less, it will bo ready for use. The borax 
can be turned into grease while boiling, and also 1 
pound of rosin. Soap made in this mariner always 
comes, and is a first-rate article, and will last twico 
as long as that bought at a soap factory. Tho grouse 
must be tried out, free from scraps, ham rinds, bones, 
or any other debris; then the soap will be as thick an 
jolly, and almost ns clear. To make soft soap hard 
put into n kettle four pailfuls of soft soap, and stir 
In it by degrees about one quart of common salt. Boil 
until nil the water is separated from the curd, remove 
the fire from the kettle and draw off the water with 
a siphon (a yard or so of rubber hose will nnawer); 
then pour the soap into a wooden form in which muslin 
has been placed. For this purpose a wooden box, nuffi- 
cicnCJy large and tight, may lie employed. When tho 
soap is firm turn out to dry, cut into bars with a brass 
wire nnd let it harden. A little powdered rosin will 
assist the soap to harden anil givo it a yellow color. 
If the noft soap is very thin, more salt should be added. 

PLANS FOR SAUSAGE FACTORY. 

Query. O. C. L. writes: I am note <» business again 

-n my own hook, so please send me your book on Meat 
Curing and tia usage Making. I will, In the near future, 
equip my market with an tip-fo-cfatc sausage factory. / 
hare the following machinery: I six-hone power gasoline 
engine, silent cutter, enterprise machine. I bon o cutter, t 
steam boiler for rendering lard, cooking sausage, otc. The 
room I intend to place this machinery in is JSxSS feet; 
would like to hear some of your suggestions, and plans In 
placing the machinery; would appreciate this very much, 
lias the freezing of jrork sausage any detrimental effect 
on the flavor of the sausage 1 Accept my well wishes. 

A ns.— The machinery you enumerate will give you a 
sausage plant that is quite complete. W'c think, how- 
ever, that your room is a little bit small in whirl) to 
place so much machinery. If you could put tho boiler 
and rendering kcitle iu another room, away from tho 
sausage factory, it would be better. You would prob- 
ably be able to make such nn addition as would answer 
your purpi'sr at a very small cost. This arrangement 
would make it much more convenient because the boiler 
and the rendering tank in your sausage factory will 
make it very hot. The arrangement or disposal of the 
machinery will not make material difference in a room 
of : lie size mentioned. You can arrange it most any 
way to best suit your convenience. 

Tl,e freezing of pork sausage certainly has a most 
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detrimental effect Oil the llavor. Freezing meat always 
tends, to some extent, to spoil the llavor of the meat. 
When the albumen of the meat is frozen, and is after 
wards thawed out. the albumen leaves the cells of the 
meat and in that way the llavor is lost and the meat 
becomes insipid. 

PURIFYING TALLOW. 

Qiicrit. — T. IF. C. writes: “ / am tonkin? mutton and 

her/ tallow tnr/eth< r at J O pounds pressure, unit would like 
to blow the host way to use i mur tallow purifier so I mn 
use tii ft tallow with cot t onset I to moke a lard com- 
pound.” , 

Ann. — Jt would not be practicable to use our Lard 
and Tallow Purifier in the tank. H can be used to 
greatest advantage in an open jacket kettle. You can 
treat the tallow in the jacket kettle after it is ren- 
dered and comes from the steam tank. 

HOW PACKERS BRAND THEIR HAMS 

Question. — TF. Z. writes: How do packers brand their 
hams. 

Answer. — Packers brand their hams with Ink mado 
from the following formula: 

Glucose 2\i lbs. 

Lampblack % to M lb. 

Water 1% lbs. 

Grain Alcohol V4 pint 

Place the Glucose and water In a dish and heat on 
stove until it becomes thin. Now take the lamp- 
black, put it In a separate dish and add enough of 
the water and Glucose so as to make a thick paste; 
work this pasto up until all of the lumps are dis- 
solved. Then take the I.amphlack paste and grad- 
ually mix It Into the water and Glucose until the 
desired shade of color Is secured. After mixing 
thoroughly remove from fire and sot aside to cool. 
When cool add the u. pint of Grain Alcohol, mixing 
thoroughly. Keep In n corked bottle or can. 

Spread a small quantity of the Ink thus mado 
over a pad which Is easily made by taking 10 thick- 
nesses of cheese cloth nml tacking them on top of 
a flat board. The branding Itself Is done with an 
Iron brand containing such letters or other marking 
as you wish to appear on the hams. The branding 
should he done before the hams are put Into the 
smoke house. 

ST ARTING A BUTCHER BUSINESS 

Query.- — M. K. A. writes: Will you please forward me 

another copy of your desirable book. "How to Cure Heat 
and Make sausage”? And if it is not too much trouble , 

I would like to have you advise how it 1 * best to start in 
the butcher and pork packing business in a small way. 

I have about t700 capital and wish to ask how is the best 
way to fit up a retail store without too much expense and 

t et to have it look good, and also to fit up a sausage 
lichen. and have everything that a man needs to run the 
business fUCCi *s fully. I may as well state that / have had 
lots of experience, but after reading your book and the 
advice that it gives I am sure that even experienced men 
can learn a lot by reading it. 

Ans. — With such a limited amount of capital, it 
would he advisable to buy second- handed fixtures. 
These can always be obtained much cheaper than new 
ones, and you can get good fixtures which will answer 
the purpose, but they, must be neat, clean and in good 
repair. If you intend to do your own butchering, our 
advice is that you make arrangements with some 
butcher who has n slaughter house, and where you can 

do your butchering, and pay him a certain amount for 
each animal slaughtered. A very important point that 
we advise you to follow is to sell everything for cash 
only, as your capital is not sufficient to give credit to 
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anyone. Were you to give -credit and make a lot of 
book accounts, you would soon run out of money and 
would not be able to buy large stock and supplies for 
your market. We also advise that you induce your cus- 
tomers to take their meat home with them, and thus 
relieve yourself of the necessity of keeping a horso 
and wagon for delivery purposes. This would save 
quite an outlay in capital, and a great deal of expense 
and time. You can then announce with a small adver- 
tisement in the daily paper that you sell for cash only, 
and that you can afford to be more liberal with your 
customers than you could if you carried accounts, and 
because you do not incur the expense of delivery. 
Such an advertisement with placards in your store, no 
doubt, would result favorably. You must remember at 
all times that your capital is limited and that you must 
“trim your sails” accordingly. It is the over-reaching 
the limits of the possibilities of capital that make the 
most failures among tradesmen. Wo would not advise 
you to advertise' meat at a cut price because you sell 
for cash; people do not want stuff that is cheap, for if 
you sell stuff at a low price, they imagine thcro is 
something wrong with it. Charge the same price that 
all the other butchers do, und in that way, keep their 
friendship. If a woman gets something that she doesn’t 
like and brings it back, tell her that you are very 
glad she brought it back, if it did not suit her, becauso 
you never want any of your customers to keep any- 
thing that does not please them. 

A sausage room can be rigged up very cheap; all you 
need to start with is a small Enterprise grinder, so 
that you can grind up your trimmings and work them 
into sausage, and by working the meat trimmings up 
into the different formulas that we give in our book, 
“Secrets of Meat Curing and Sausage Making,” 
von will not have any loss, us all of your trimmings 
enn be worked up to good advantage. You also should 
make a great display of your own cured corned beef 
nml turn out fine corned beef, so that when your cus- 
tomers buy it, they are well pleased. The main thing 
in the success of running n retail market ih that the 
butcher understands bow to buy his live stock so that 
lie gots tho right quality of beef and gots it at the 
right price. If you have good meats to sell you will 
havo no troublo in selling them, but if you havo poor 
goods to sell, you may sell them to a customer once 
or twice, but the third tiino the customer will not como 
near you. The same thing holds good with you; if you 
were buying some of your supplies from the jobbor and 
tho jobber did not send you good goods, you may try 
him once more and if ho again sends you poor goods, 
the third time you certainly will not buy from him, 
but you will go to some other jobber who will give you 
tho beat goods for your money. Your customers are 
just as smart and as sensitive as you are, and want tho 
enmo kind of treatment that you like, so if you will 
always treat your customers as you would liko to bo 
treated yourself if you were buying meat at a market, 
you arc bound to moot with success. 

GUTTING UP MEATS — NECESSARY FOR 

EXPERIENCE. 

Query. — J. J. writes: J have decided to go Into the 
meat business and would like to knoic if .you can advise 
me of some booklet or pamphlet on cutting up meat; also 
let me know the price of your book , and if you know of 
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a good firm handling butcher supplies and refrigerators. 
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Ans. — Wo judge from your inquiry that you are in- 
experienced in the meat business, and if such is the 
case, wo would advise that you go to work for 
some Rood butcher for n while, before going into the 
business for yourself. You could there learn the prac- 
tical sido of the business, and provided yot\ do not now 
understand how to cut up meat to the greatest profit, 
you could acquire knowledge upon these points which 
would be of more value to you than volumes that could 
be written upon the subject. We most emphatically 
advise you to learn the business thoroughly before em- 
barking into it on your own account. We take great 
pleasuro in sending you our booklet, “Secrets of Meat 
Curing and’ Sausage Making," which you will find of 
great valuo to you in teaching you to euro meat and 
mako sausago. 

SOURING OF HAM IN SMOKE HOUSE. 

Query.— M. V. it. writes: “I am having trouble with 
my hams souring in the, smokehouse. They seem to g<-t too 
much smoke. What can you suggest that will help me 
to avoid this trouble and to keep my hams sweetf" 

Ans.— You are mistaken in supposing that your 
hams sour from getting too much smoke; that is not 
the trouble. Hums will not sour from such cause. 
Your trouble is owing entirely to the fact that the 
hams are nol properly and fully cured beforo going 
into the smoke house. .Smoke aids to preserve hams 
and will not cause them to sour. They sour because 
the portion that has not been thoroughly cured, which 
is generally ©lose to the bone, has not been reached 
by the brine. In many oases souring comes from im- 
perfect chilling of meat before putting it into the 
brine; then again you may not have overhauled the 
meat at the proper time ,*uid with the frequency which 
good curing requires. In the hire place, the hog should 
not be killed when overheated or excited. Second, 
after they have been scalded and scraped, they must 
bo dressed as quickly as possible, washed out thor- 
oughly with clean water, then split and allowed to 
hang in a well ventilated room until partly cooled off. 
They should then be run into a cooler or chilling 
room as quickly as possible, where the temperaturo 
should be reduced to 32 to 31 degrees Fahrenheit. They 
should be allowed to thus chill for 21 hours for medium 
si 7,0 hogs. When hogs are properly chilled, the tem- 
perature of the inside of the bam or shoulder will 
not be more than one to one and one-balf degrees 
higher than the cooler. Those without ice machinery 
for curing, who arc using common ice houses, can em- 
ploy the crushed ice method for chilling the meat. By 
this is meant to put the meat on the lloor and throw 
cracked ice over it, and thus allow it to remain over 
night. After being thoroughly chilled, the hams must 
undergo the various processes which you will find set 
forth in our book, “Secrets of Meat Curing and Sau- 
sage Making," which we take pleasure in sending to 
you free of charge. If you will follow th*» directions 
contained in this book you will never have trouble with 
soured hams from imperfect curing or other causes. 

CLEANING CASINGS. 

Query. — S. rf II. write: "l would like to know if you 

have any preparations for cleaning casings. We clean all 
the casings we get and would like to get some chemicals 
to take the tallow and lard off of them.” 


Ans.— There is no preparation that will free the lard 
from casings. If you use something that is strong 
enough to take off the fat, it will cat up the casings as 
well. The only thing practicable that can be done is 
to wash the casings thoroughly and change the water a 
number of times. In the last washing water it would 
be advisablo to put in some washing soda as that will 
soften the water and assist in cleaning tho casings. The 
fat you will have to remove by band. There are ma- 
chines made for removing the fat from casings, but it 
will not pay you to go to tho expense of making such 
a purchase unless you clean a very largo amount of 
casings per day. 

CAUSE OF “RUSTY” MEAT. 

Query.— It. J. It. writes: “We keep our m cat bi on ice 
box SS degrees cold and the barrels we used in curing it 
were galvanised, and tcc have used them for five years. 
HV use the regular pickling salt. Our meat comes out 
rusty. What can you suggest t" 

A ns.— I f your cooler is kepi at 35 degrees, you must 
have an ice machine instead of the regular ico box or 
cooler, and 35 degrees is loo cold for curing purposes. 
An even temperature of 38 degrees is tho proper ono 
for curing meat, and all packers who use ice machines 
should endeavor to keep their coolers at a temporaturo 
not varying from 37 to 39 degrees, and they never 
should be allowed to get above 40 degrees. Meat will 
not cure in any brine or take on enough salt when dry 
salted if stored in a room that is below 30 degree*. If 
meat is packed even in the strongest kind of brino 
and put into a cooler which is kept at 32 to 33 degrees 
and thus left at this degree of cold for three months, 
it will com© out of the brine only partly cured; it will, 
therefore, only keep for a short time and will start to 
decompose when taken into a higher temperature. If 
you have used galvanized iron tanks for five years, it 
is possible that (he zinc or the galvanizing is worn off 
on the inside of the vats so as to expose tho iron. 
Brine will rapidly rust iron and that will cause your 
meat to become rusty. Galvanized iron tanks for cur- 
ing arc all right until the galvanizing is worn off and 
the moment this happens, the tanks are useless for 
curing purjxues. Salt that is rusted or salt that is 
shoveled with a rusty shovel will also cause rusty meat. 
It is absolutely necessary that tho salt, be pure and freo 
from rust. If live stock is driven for some distanco 
and slaughtered while it is overheated, the meat will 
not cure properly aud will also turn out rusty. Stock 
that has been driven should always be allowed to re- 
main in the pens over night. We send you our book, 
"Secrets of Meat Curing and Sausago Making," which 
you will find full of valuable information in reference 
to curing of meat. If you will follow the directions 
contained therein closely, you will alwavs have good 
results. 

SALT FOR BRINE— BOILING BRINE- 
ROPY BRINE. 

Query.- -W. M. writes: “Is common barrel salt or rock 
salt the best and cheapest to use for making brine T I 
have been using rock salt and I think it is sweet, but in 
using rock salt I have to boil it in order to dissolve the 
salt. Is it necessary to boil the water if it is pure f I am 
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having trouble with my brine. It becomes jelly-like in 
summer and in winter. What is the cause of this I" 

Ans. — Evaporated salt, or what is known as the or- 
dinary barrel salt of a good quality, is generally ap- 
proved by butchers for making brine. Bock salt is 
much used by the large packers, as it is a stronger 
salt, but their facilities for curing meat arc altogether 
different from those of the buteher and the ordinary 
curer. 

It is not necessary to boil the water for brine if you 
know it. to be perfectly pure. If its purity is doubted, 
if should always be boiled and the impurities which 
rise to the top should be thoroughly .skimmed off, or if 
they precipitate the water should be carefully drawn 
off. When brine becomes jelly-like, you mean that it 
gets ropy. This condition is owing to a great many 
causes; sometimes it is due to the sugar which may 
he of low grade or unrefined, or where molasses and 
syrup arc used, it quite often results. The best grado 
of granulated sugar should always be used for brine. 
Sometimes the ropiness of brine is due to the pack- 
ages in which the meat is cured. This is especially truo 
when syrup barrels arc used. One of the most common 
causes of ropy brine is owing to the fact that the meat 
is cured 1 in too warm a temperature. If the curing tem- 
perature is kept, from 38 to 10 degrees, the brine will 
remain thin and not get ropy, but there is always risk 
in a temperature higher than we have given. If tho 
meat has not been properly chilled before putting it in 
pickle, ropiness will also result. Great care should 
always be given to meat before putting it in tin* briuo, 
ns it will become soft and spongy if not chilled 
through to tho bone. When in this condition it be- 
comes pickle-soaked nnd contaminates tho brine. 

PACKING EGGS. 

Query. — I). It, writes: "I have been using your goods 
for some time back and they give the best of satisfaction. 
Can you give me a good recipe for packing eggsf" 

Ans. — You will find the following very efficient for 
preserving eggs: To each pailful of water add two 
pints of fresh slaked lime, one pint of salt and one 
ounce of White Berliner KonservirungsSalze; mix well 
nnd then fill a barrel half full «.f this fluid, put the 
eggs into it and they will keep for a long time. The 
eggs, of course, should be stored in a cool room. A 
cool cellar will answer, but the temperature should 
never be allowed to get too low — never lower than 38 
degrees. 

HOW TO TEST VINEGAR. 

Query. — G. (3. writes: “Do you sell a thermometer or 
gauge for testing vinegar T How am I to know the degree 
of strength of the vinegar without a gauge! " 

Ans. — Vinegar is tested with a special apparatus 
called a Twitchel Tester. Unless you use large quan- 
tities of vinegar, it would hardly pay you to go to the 
expense of buying such an apparatus as they are 
rather expensive and cost about $15 each. If you buy 
the vinegar by the barrel from the wholesale grocers 
and specify the degree of strength, they will give you 
the article desired. If you have any doubts as to the 
purity of vinegar there are various wavs to test its 


purify. The adulterant of vinegar is sulphuric acid, 
which increases its indicated strength. Sulphuric acid 
•'.mi be detected by placing some of the vinegar to 
be lesfed in a saucer. Put sonic white sugar in the 
vinegar and evaporate to dryness by placing the 
saucer on top of a boiling water kettle. After the 
water has cvajKirated if the sugar turns black, the 
vinegar contains an adulterating acid. In lieu of a 
saucer, a teacup can be used in which the vinegar and 
sugar can be placed. The cup can then be placed in 
a basin of hot water in which it can bo allowed to float 
until the vinegar in the cup is evaporated. If the 
vinegar contains free Sulphuric add the dry sugar will 
be found to Ik* blackened. These are simple methods 
and are claimed to be more accurate as a test than tho 
use of the Barium Chloride Teat. The Barium Chloride 
Test is as follows: Mix one. ounce of Chloride of 
Barium with ten ounces of water. A littlo of this mix- 
ture dropped in vinegar will quickly test its purity. 
If the vinegar contains sulphuric acid, this mixturo 
will make it turn flaky at ouee, but if it remainH clear 
and shows no change, the vinegar is freo from sul- 
phuric acid adulteration. Sulphuric acid makes vine- 
gar show a very high test, when, as a matter of fact, 
it is of very poor real vinegar strength. 

SEPARATING WATER FROM LARD. 

Query.— C. W. writes: “I have my lard in .inch a shape 
that I don't know what to do with it. It seems that the 
water will not separate from the lard and the mixture 
stays about the thickness of cream and about as white. 
Can you give me any instructions or advice t 

A no. — To overcome your difficulty, we would advino 
you to reinclt the Inrd and heat, it quite hot, even up to 
IPO to 200 degrees, but do not lot it come to a boil. 
Then let the Inrd settle. The water and impurities 
will settle to the bottom. The lard will riso to the top. 
If you heat the lard to the boiling point of water, that 
is. 212 degrees, it would do no harm except that tho 
lard will then foam and you will have to be careful 
so that it docs not foam over the lop of tho kettle. 
When it foams, it will bring the impurities to tho sur- 
face. besides much of the moisture will evaporate. 
Hither of these methods will remove your difficulty. 
You can dry the lard by heating it sufficiently or you 
can melt the lard and have it hot enough so that tho 
water will settle to the bottom. After the lard is 
incited, dip rt from the kettle, or if you have a lard 
cooler, run it into the lard cooler; he careful, though, 
that all water which may bo at the bottom of the kettlo 
i.« drawn off first if your intend to run the lard into a 
lard cooler. You will have to got rid of the water that 
is in the lard, so do not stir the lard while the water 
is still in the kettle. If you dip the lard out of tho 
top of the kettle and place it in a lard tierce, when tho 
lard begins to cool, you can stir it and keep on stirring 
it until it is thick like cream; it should then be run 
into buckets. You can readily understand that if there 
is a largo j»er cent of water in the lard, it will keep 
tho lard soft, r. hich is the trouble you arc now having. 

WHITENING AND PURIFYING TALLOW. 

Query. — .IfcMrs. S. B. write: "TVe render our tallow 
and other slaughter house offal all together in the regular 
tanks, and we would like to Inquire whether you have any- 
thing that will whiten it after it is rendered." 

Ans.- You can treat the tallow and whiten and 
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purily it after you have rendered it in the regular 
manner in your tank if you are willing to go to tho 
additional labor of treating it in your open jacket 
kettle. The proper way to do is to fill your open 
jacket kettle or caldron, whichever you may use, 
about one-third full of hot water; dissolve in this a 
one-pound package of our Lard and Tallow Purifier, 
then on top of this put the tallow after you have ren- 
dered it. It will make no difference whether the tallow 
is hot or whether it is cold. (Jet tho water boiling hot; 
stir the water and tho tallow frequently, about two 
minutes each time. This stirring should be at inter- 
vals of about five minutes for from fifteen to twenty 
minutes; then turn off the heat and permit the tal- 
low to settle; next skim olT the tallow from the top. 
More tallow can bo treated in the same solution in 
the same manner; in fact, you can use the same solu- 
tion in tho jacket kettle’ two or three times. It 
should then bo renewed with a fresh solution because 
tho water will becomo impure, as the impurities of tho 
tallow remain in the water and contaminate it; while 
in this condition the Tallow and I.ard Purifier will 
exhaust its strength. Of course, more I.ard and Tal- 
low Purifier could bo added to the same solution, but 
it is advisable to change the water occasionally as it 
will aid materially in purifying the tallow. 

MEAT MOULDING IN A COOLER. 

Query.— M. >( S. Co.: Please former <1 to us one of -/our 
brine tester hydrometers. Ought fresh beef to mould tn 
a cooler where the temperature Is 36 degrees, after being 
<11 there ten to fourteen daysf We have lost meat this nog 
hi a cooler with three coats of white lead throughout and 
the temperature maintained by ire. Sot only has meat 
moulded, bill it has had a pine taste. 

A us. — As requested, we have sent you a hydrometer 
b$ express. You wish to know if fresh beef stored in 
a cooler ten or twelve days should begin to become 
mouldy. You say that your cooler is cooled by ice and 
that its temporal are is I5(* degrees. We are inclined 
to believe that your thermometer is not accurate. It 
would be very difficult to get the temperature of a 
cooler down fo 30 degrees with ice. If an ice box is 
kept elosed from Saturday night until Monday morn 
ing the temperature runs down to 30 or 37 degrees, 
but where it is in const not use. and opened from time 
te time throughout the day it is almost impossible 
tr. reduce the temperature to 3G degrees, unless tho 
cooler is a very small one and a large amount of i<*e 
is packed in the ice chamber above. Try another 
thermometer. It is important to have one that is right. 
I.)o not buy a cheap thermometer for a cold storage 
tester. If your cooler is constructed properly it should 
bo perfectly dry and all the drip water drained with- 
out entering the storage chambers. A cooler, even 
when cooled with ice, should be dry on the inside 
that a match might be struck on the side*. If the 
cooler is moist, there is r:o need to search further for 
the cause of your meat moulding. If the cooler is 
perfectly dry then the beef will keep about two wo'-ks 
without moulding, I lion il is liable to mould slightly, 
but not enough to do any harm. It is frequently 
stored three weeks before it is consumed, and when 
kept that long if is tender and juicy— in other * 
it is * 1 ripe.” You say that your meat tastes of pino. 
You did not state whether ->r not voi r cooler was 
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new one or not. If it is a new one and has been 
properly constructed it should not give meat a taste; 
it it has been made from boards not thoroughly dry 
it will cause meat to taste of pine and it might even 
be responsible for some mould. Then again the walls 
may have been stuffed with green pino sawdust, and 
this will cause trouble. It may bo that your cooler 
is a home-made one, not properly constructed; perhaps 
the circulation is not right. You merely fltato that 
the meat moulds and tastes of pine, whereas you 
should have given full details. If you will send us a 
drawing of your cooler and full details we will bo 
able to give you the cause of your trouble and tho 
remedy as well. 

CAUSE OF FAILURE IN CURING BACON. 

Query. — T. K. trrifea; "Wc hai'c been having trouble 
with our bacon. Wc put it down In second-hand lard 
tierces which we got from the large bakers hers. We 
thoroughly cleansed them with boiling water before using 
them, and have been careful to weigh everything and 
measure the water ice made the brine out of. We used 
brown sugar, the same as ice have always used previous 
to this time. Our bacon teas thoroughly cooled out before 
it was salted, and was never frozen* After being put m 
the pickle, we let it stand <n the back part of the shop, 
where the temperature was often below freezing, but never 
cold enough to freeze the meat In the brine. Wo repacked 
it by moving from one tierce In another, always putting 
the same brine on the meat. Wo usually let our bacon 
In the brine for sir weeks, unless it Is very heavy, then we 
let it In a longer time. We usually keep four ttcrces full, 
and by moving from one to another always have the last 
one ready to take out and smoke. We used Just the com- 
mon barrel salt and have always had good results until 
now; in fact, this time the meat is perfectly sweet, but 
the fat of it is very dark colored, while heretofore it has 
always been nice and white. We do all our own killing. 

If you can tell us what we have done wrong, we would 
like to know, as we arc always trying to improve when- 
ever we can." 

A ns.- You have been very fortunate indeed to linvo 
escaped trouble if you have always cured your bacon 
as you explain. There arc many things which you 
havo done while curing which arc likely to cause you 
serious trouble, and which should never be done in tho 
future. You are lucky that sonic of the meat did not 
spoil completely. It is never advisable to use lard 
tierces for curing, as the the lard is run into the tierces 
whilo hot, arid the fat naturally soaks into tho wood. 
Thi* fat in time becomes rancid, and is likely to con- 
taminate the brine and also the meat, even though you 
ccald out the tierces, you do not get the greaso 

out of the pores of the wood. It is always best and 
safest to use now tierces for curing purposes; in fact, 
there is great risk in using anything else. You should 
never use brown sugar for sweet pickle, but the very 
best grade of granulated sugar. Drown sugar is always 
more likely to contain foreign substances detrimental 
to the brine, and in most cases causes the brine to turn 
ropy, sometimes even causing it to ferment. The purest 
of sugar should always be used for sweet pickle. You 
have deviated from one of the greatest essentials to 
successful curing by not observing the most important 
of all requirements and that is an even temperature 
of about 38 degrees during the entire period of curing. 
You state that your meat was sometimes in a tem- 
perature below freezing point, but never cold enough 
to freeze the meat in the brine. Such a degree of 
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temperature is enough to ruin your meat, as the curing 
room should never be allowed to go below 36 degrees. 
The moment you get the temperature below 36 degrees, 
the meat ceases to. take on salt and will not cure; 
besides, it is likely to spoil in the brine. It is all 
right to cure heavy Breakfast Bacon six weeks, but 
bacon from light or small hogs will cure perfectly in 
twenty to twenty five days. The meat, however, at a 
temperature below freezing point would not cure in six 
weeks or even in a much longer time. We, of course, 
understand that the temperature in your curing room 
was not always below the freezing point, but it should 
never be that cold. 

HOW TO TREAT PORK WHICH IS TOO 

SALTY. 

Query. — F. If. writes: "We have about twenty barrels 

of pork that have become very salty in the 6rinr. What 
would yon do and how can we get the brine outt" 

Ann. — Salt pork is usually put down in very strong 
brine, therefore it is perfectly proper that pickled 
pork should bo very salty. If it is desired to store tho 
pork for a long time, it should be left in the strong 
brino and in order to freshen it so that it will not 
bo no salty, the pork should he washed in fresh water. 
It is best to handle one barrel at a time as it is to bo 
mild or used in tho market. The water in which the 
pork is soaked should be ns cold as possible; in fact, 
it would do no harm to put a little ice in it. By allow- 
ing the pickled pork to soak in the fresh water, a great 
deal of the salt will bo drawn from the meat. Tho 
moat should bo soaked twenty four hours altogether, 
and during the daytime the water should be changed 
evory six hours. After the meat has been soaked, it 
can be placed in a mild brine, which should not bo 
over 40 degrees strength, but if the meat can be dis- 
posed of in a few days, it is not necessary to keep it 
in the brine at all. ft will be sufficient to place it on 
a shelf in the ie.e box; at. the end of three or four days, 
it might be necessary to wash it off with fresh water. 

KEEPING CURED MEATS IN CELLARS 
DURING SUMMER. 

Query . — IVc have not enough cooler room to cure meat 
during the summer time, and we want to know if there 
any way wc can keep cured meat <>t our cellar during 
June weather without it becoming too salty. 

Ann. — Even if you cure the meat in the winter and 
kocp tho cooler at a proper temperature and then lenvo 
the moat in the brine during the summer, the brine 
will turn sour, or become ropy, or thick, and will 
spoil tho meat. To store meat in brine, it is abso- 
lutely necessary to keep it at a very low temperature. 
In fact, it is necessary to have an ice machino to 
keep the temperature in the cooler or storage room 
ns low as 30 degrees. You could get it as low as 
28 degrees. The meat would not freeze, but by hav- 
ing the temperature so low, the meat would not take 
on’ any more salt. You seem to be of the opinion that 
if the pickle on the meat were reduced you could 
keep the meat in the brine and keep it in a warm tem- 
perature. That would be impossible. Of course, hav- 
ing the brine weaker, it would not cause the meat 
to become so salty, but nevertheless, the brine would 
spoil, and it would then spoil the meat. To store 
meat in brine it is absolutely necessary to have tho 
proper facilities and that means an ice machine. Our 
advice is that you cure enough meat during the winter 


according to the Freeze -Em-Picklc process to carry 
you until the middle or end of May, and then about 
the first of May begin curing some more meat in 
your regular cooler where the temperature is low 
enough so that the meat will cure properly. 

STRONG LARD FROM BOARS. 

Query. — J. A. ,9. writes: "I have rendered IfO lbs. of 
lard made as follows: 75 lbs. from fat barrows. 15 lbs. 

front fat boars. / find that the lard is strong. Can you 
give tne the cause of ill” 

Ans. — The odor from boar fat is so strong that such 
fat should not lie used in first, grade lard. Boar fat 
will only make a second grade of lard. Wo advise that 
you always k*'cp it separate and sell it. at a discount 
as a second grade of lard to bakers. Tho strong boar 
odor cannot be removed from the lard and the only 
thing that can be done is to whiten and purify it. In 
future render your barrow fat and boar fat separately. 

TO MAKE HEAD CHEESE AND NEW 
ENGLAND STYLE HAM SOLID 

Answer. — To make Head Checno sticky and solid without 
putting bog rinds in it, use Bull-Meat- Brand Sausago 
Binder, putting from ten to twelve pounds of Bull-Ment- 
Brarul Sausage Binder into 100 pounds of meat. Tho 
quantity used must be governed by the percentage pro- 
portion amount allowed by your State Pure Food Law. 
This will make a firm, solid Head Cheese, filling all tho 
holes with a jelly-like mass. Bull-Meat-Brand Sausago 
Binder is an excellent binder for Head Cheese and other 
sausage products. 

It you desire your New England Style Ham to bo tnoro 
sticky, you must take your pork trimmings and cut them 
about the sire of an egg and mix with every 100 pounds of 
meat 1 pound of our Freezc-Em-Pickle, but do not put any 
salt with them whatsoever. Let tho meat stand in the cooler 
for a week and you will find that the juices in the meat will 
have been thickened like gluo and be sticky. Then take tho 
meat out of the cooler; add \*/ t pounds of snlt to 100 lbs. 
of meat and season with Znnzibar-Brand Seasoning. Tnko 
a small quantity of this moat ami giind it very fine and then 
mix the fine with the coarse pieces and stuff it. Cook it 
very carefully with slow heat, then put it in the cooler in a 
press or put boards on it and press it down with stones. 
Your New England Style Pressed Ham is then finished. 
Of course, you can use some Zanzibar-Carbon to color the 
casings. See directions for momentary dipping o.i page '83 . 

HOW TO PREVENT MOULD ON SAUSAGE, 
HAMS AND BACON. 

Quero. — I,. /:. writes: " Will you please let me know if 
there is anything to prevent the moulding of summer satr- 
sage, hams and bacon f" 

Ans.- i* is first necessary tliaf you hang the sausago 
and meal in a dry, cool room. If you keep it in a room 
where the air is moist, it will mould rapidly. If lard 
is rubbed on tin- sausage and also t Ii** meat, ii trill aid 
materially in pre\ ng moulding. When so used, it 
should lie applied with a cloth and rubbed on both tho 
meat and t i:«* skin side, if your meat lias already bo- 
gun to mould, it should first be washed with warm 
water and then permitted 1 o dry for a few hours. 
When dry apply a little of the lard with a cloth. 

SHARPENING KNIVES AND PLATES OF 
MEAT GRINDERS. 

Query. — F. TF. F. Co. asks how t<x sharpen knives and 
plates of meat grinders. 
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Ann. — If the plates are grooved and rough, it will 
be accessary to have them turned oil in a lathe. Then 
the knives should be sharpened on the cutting edge just 
like a scissors. We do not mean the Hat side which runs 
against the plate. But if the knife is also rough on 
the flat side, then the flat side should be smoothed off 
a little on a grindstone, and after the plate is turned 
down the knife should be ground with emery and oil 
right on the plate to make a tight fit. If you have no 
lathe, it will have to be done in a machine shop, and 
in that event we would advise you to get into touch 
with some of the large concerns which supply butchers’ 
cutlery, etc. We would be pleased to give you the 
names of some very good firms if you desire. 

HOW TO CURE MEAT FROM FARM-KILLED 

HOGS. 

Query. — C. A. J. writes: I have more or less trouble 
<ti curing hams from farmer killed hoys. The trouble I 

have is in the marrow. Would i /on please tell me the 
lest w ay (or farmers to kill mid chill hoys and how is 
lest to cure such meat T t 

Ans. — We take pleasure in sending you by mail 
under separate cover, our book, "Secrets of Mont 
Curing and Sausage Making.” This book will give you 
nil needed information with reference to meat curing 
and sausage making. Vou should study this carefully 
because H gives you the needed information for hand- 
ling the meat before it is put in brine and during 
the time it is in the brine. It tells you Imw to pump 
the meats; how to make the brine for pumping; when 
to overhaul the meat; the temperature to cure in. etc. 
If you will follow all information given in these ar- 
ticles you will overcome the trouble you have had. 
You should also use Frcczo-Em-Picklc for curing l*e- 
cnusc by its use you will be able to turn out the 
finest mild-cured sweet pickled meats having a most 
delicious flavor, of good appearance. Moreover you 
would havo a uniform cure and no loss from sour 
meats. You say that you have had trouble from hams 
nonring nt the marrow. Read carefully our article 
relating to the pumping of meats. By pumping you 
will overcome the souring at the marrow. 

CAUSE OF FAILURE IN CURING MEATS. 

Query. — II. It. writes: I have been trying to cure corned 
beef, but it has a very funny taste. If you can tell me 
what is the trouble and how to avoid It I wilt be greatly 
obliged. I boil the water for making it into brine and 
use refrigerated meats. I thoroughly cleaned the barrel 
with scalding hot water. I did not cure the meat In a 
cooler , but in a room where the temperature runs from 
sixty to sixty- five degrees. The brine teas seventy degrees 
strength, according to the’pickle-tcstcr. I did not use either 
sugar or molasses In the brine. The curing |j o failure. 
Will you please give me all the information you can I 

Ans. — Your questions are their own answers. It is 
impossible to cure Corned Beef or any other kind of 
meat in n room where the temperature is as high as 
GO degrees. It. should not be higher than 45 degrees, 
and 4l) degrees will be much better. 

We refer you to our directions for curing Corned 
Beef in our hook, "Secrets of Meat Curing and Sausage 
Making.” 

The directions contained therein should always be 
followed to the letter, if good results are desired, and 
when they are followed you will turn out the very finest 
Corned Beef; it will be in perfect condition and havo 
the sweet taste so much desired. The brine for 100 
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pounds of meat should be made as follows: 8 pounds 
of common salt. 1 pound of Frccze-Em-Picklc, 2 pounds 
of granulated sugar and .*> gallons of cold water. The 
meat should be cured in this brine ten to fifteen clave, 
according to the weight and thickness of the pieces. 
Use only fresh meats that have been thoroughly chilled. 

LARDING NEEDLES— IIOW USED. 

Query. — F. I’. C. writes; H'/in# are larding needles used 
forf I would like to receive a copy of your b oof;, 

Ans.-— A larding needle is used for drawing fine or 
thin strips of bacon through beof tenderloins and other 
kinds of meat. Frequently small strips of dry salt 
pork or-- drawn through beef tenderloins, also through 
meat to be roasted. This makes the meat nice and 
juiev and also imparts to it a fine flavor. The strips 
which are to be drawn through the meat arc cut very 
thin and usually square. They are about «,{, to 3-32 
of an inch in thickness. 

WHY COOLER “SWEATS.” 

Query.- F. V. writes: “I would like a little information 
in regard to my cooler. In sultry weather it sweats terri- 
bly. almost changing its natural finish to white ami the 
sweat rolls down from it. If you cun give me any informa- 
tion as to how I can stop it, I will be very thankful to 
yon. The inside of the cooler is perfectly dry; in fact, 

I could strike a match in it anywhere. Kindly let me 
know if there is any way of preventing this trouble ." 

Ann. — The trouble with your cooler is no doubt duo 
to the moisture of the atmosphere and to some imper- 
fection in insulation. The defect can be remedied by 
th.- manufacturers. Vou say the cooler is perfectly dry 
inside, therefore, its construction must lm very good, 
but the outside insulation is not just right, so the out- 
side becomes too cool and the moist air coming in con- 
tact with the cold surface readily condenses. If tho 
cooler can be insulated in such a way that the outsido 
will not become so cold, wo have no doubt your trouhlo 
can be overcome. 

HOW TO GIVE A BRIGHT, RED COLOR TO 

BOLOGNA AND FRANKFORT SAUSAGE 
WITHOUT ARTIFICIAL COLORING. 

Query . — / am trying to make Bologna and Frankfort 
sausage, and make it all right except the color of the meat. 

I cannot get a nice pink color.. I have tried Freezc-Em 
Fickle; it ts all right, but it is too slow a process. I want 
to make my sausage out of fresh meat and smoke it In a 
smoke-house, but cannot get a nice pink color on the meat. 
It has a gray color and docs not look right. I have a 
color on hand, but it don't give satisfaction. It makes 
the meat loo red and docs not look good. 

How. if you have anything that will overcome my 
trouble and will give mo sausage a nice pink color, not 
red. and will comply with the National Furc Food Law, 
send it right along. / will remit on arrival. I would send 
the money note, but do not know the value of it. 1 make 
about twenty-five pounds of sausage at a batch. 

Ans. — Your letter of recent date received. You say 
you are trying to make bologna and that you mako 
it all right, but that the color of the meat is not a 
nice pink color. You say you tried the Frcezc-Eiu- 
Picklc and that it worked an right, but that it is too 
slow a process. Vou further say you want to make your 
bologna out of fresh meat, but that you do not get 
a nice pink color when it is made that way. You 
eay the incat is gray. 

In all of that you arc correct, and you will always 
have a gray sausage unless you make it with Frcezc- 
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Em-Pickle according to thp directions in our cir- 
cular. If you make bologna sausage out of fresh meat, 
it, of course, will be gray. If you roast a piece of 
beef, it will be gray. If you cook a piece of beef, it 
will be gray. It is the same with bologna. When bo- 
logna is made with fresh meat, it will be gray, just 
ns though you take a piece of fresh meat and boil 
it. It is impossible to make bologna with a pink 
color and make it out of fresh meat. For that reason, 
we recommend you to use Frcoze-Em-Pickle and pre- 
pare your bologna meat with Frceze-Eni-Picklc before- 
hand. You can do that in about two or three days. 
It is better, however, to let the meat cure for a week. 

All you have to do is to trim out the beef and 
pork trimmings with which you intend to make the 
bologna, cut the pieces up about the size of an English 
walnut anil sprinkle on Freezc-Em-Pickle in the pro- 
portion of one pound Frcezc-Em-Pickle to overy 100 
pounds of meat. Mix tho meat thoroughly and then 
pack it tightly in a tierce or a box, in fact a shal- 
low box where the meat is not very thick is better, 
but pack it in tightly, .and then put it in the cooler 
and let it remain there for at least four or five days, 
or a week, if possible. Then when you make bologna, 
the bologna will be better in Jlnvor, will bo juicier, 
will have a fine red appearance, and will be perfect 
in all respects. 'Phis we positively guarantee. 

If you want to make bologna and frankfort sau- 
sage properly and have It right in all respects, you 
must take tho necessary time and prepnro tbo meat 
Accordingly. 

Formerly when artificial colors could be used in bo- 
logna it ud frankfort sausage, then it was all right to 
make it. out of fresh meat and use an artificial inside 
color, but now, however, the fond laws are such that 
you cannot use nn inside color and therefore it is neces- 
sary to make it according to the Froezc Em-Picklo 
process nrul with our Frcczc-Em-Pickle. Then you 
will have a nice pink color on the inside of your 
bologna and frankfort sausage. You say you have a 
color on hand but it does not give satisfaction. It 
is a good thing that it does not give satisfaction, be 
cause if yon were to use it, you could be arrested and 
fined nnd it would cause von a great deal of trouble; 
in fact, your reputation might be ruined if your 
name got in the papers stating that vou used coloring 
on the inside of your bologna and frankfort sausage, 
because the food laws prohibit that. 

By using the Freczc-Ern-Pickle process yon will make 
sausage that will in every way comply with your 
state food law and will at the same time, have a fino 
inside color, and excellent flavor and splendid keeping 
qualities* This will overcome all the troubles you men- 
tion, and all that is necessary is for you to prepare 
your meats a few days before hand. In f c t, you can 
prepare a quantity of the meat before hand nnd keep 
it and use it along as you need it. making up 25 pounds 
at a time whenever you wish to do so, and leave the 
balance until a later occasion. Meat will keep this 
way in a good cooler indefinitely. This is the only 
way we can recommend your making sausage that 
will comply with your law and at the same time have 
flic color you desire. Of course, it is a little more 
trouble, but it is trouble that will well repay you, be- 
cause your sausage will really be of better quality and 
it will make a much better appearance. 
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HOW TO REMOVE WOOL FROM GREEN 
AND DRY SHEEP PELTS 

Question . — K. if. Co. writes: Con vou give us a method 

for pulling the wool from green hides and also from dry 
hides t We yet the dead carcasses from the feed and 
transit yards — a good many hundred pelts during a year. 
Lots of these pelts are torn. If we can pull the wool we 
trill be able to realize more money out of handling these, 
pelts. 

Answer. — As a general rule, wool is pulled from 
pelts by concerns that make this work a business. 
The method used is sweating and steaming the pelts. 
The pelts are hung on racks in a room Into which 
live steam is turned. The pelts are kept hot for a 
number of days and the heat loosens tho wool. It 
can then be easily pulled from the skin. The wool iB 
then dried and baled. 

You could not adopt this method profitably on a 
small scale, hut we will give you a rpethod that you 
can use which will prove a satisfactory way for small 
handdlcrs of pelts who desire to pull tho wool. 

Mako a pile of your pelts, welting the pelts ns you 
pile them. Cover the pelts with blankets or gunny 
sacks and allow the pile of pelts to sweat. The wet 
pelts being covered up tight, will become hot and 
swc.tt. This will loosen the wool and it can he readily 
pulled off. 

Another way of removing the wool from pelts Is to 
spread the pelts upon the floor, with I he wool down 
next to the floor. On the skin side of the pelts place 
crushed fresh lime and dampen the lime. This wet- 
ting of the lime will cause it to slake and soak Into 
the skin. The wool will he loosened by this treat- 
ment of the pelts and It can be easily pulled. This 
method, however, will spoil the skins and render 
them of no value. 

The simpler method of handling (he green hides 
by a butcher or other dealer who h.as only n small 
business equipment Is to use the sweating process. 
By this method both the wool and tho skins can he 
saved and sold. Ordinarily, by the sweating method 
the pelts are [died one on top of the other, some water 
sprinkled on each pelt, and the piles made from two 
feet to three feet high, and allowed to sweat. Great 
care must be taken not to let I lie pelts sweat too much, 
otherwise the hide will decay and in pulling tho wool 
the hide will tear. As soon as the wool 1 b sufficiently 
loosened from the pelt it should be pulled. The skins 
can then be salted and cured, or the skins can be put 
Into a brine and cured. After the skins arc thor- 
oughly cured they arc ready to be shipped to the 
tannery. 

HOW TO MAKE PEPPERED BEEF 

Question. — O'. F. O’F. icrifcas — Can you furnish me with 
a recipe for tanking ( Fostramcr ) Peppered Ilccf t I am 
a user of your goo<is and will be under obligations to you 
for this information. 

Answer.— We do not clearly understand your 
question. If you mean cured Briskets that arc cov- 
ered with red pepper, or Paprika Compound, and then 
smoked, you can proceed as follows: 

Cure your boneless briskets in corned beef brine 
with garlic In It- You will find a formula for this 
in our book, “Secrets of Meat Curing and Sausage 
Making," a copy of which we are sending you. After 
the meat is cured, and before you place it in the 
smoke-house, rub our Chile Powder all over the out- 
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side of it, and then smoke it. Or. you can smoke it 
and cook it. and then rub the Chile Powder over it 
after it is cooked. In this way, you will use less Chile 
Powder. 

UTILIZING FAT TRIMMINGS 

Question. — II. A. i entrs; Pirate send me information at 
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to hotc to use up my fat trimmings. 

Answer. — The best way lo make use of your fat 
trimmings is to work them up into Pork Sausage, 
using plenty of Bull-Meat-Brand Sausage Binder to absorb 
the fat. When plenty of Bull- Meat Sausage Binder is used 
the fat stays in the sausage when fried instead of frying 
out. This keeps the meat from shrinking. 
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Dressing Mutton 
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Dressing Poultry . 
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2662 

Dry Salt Meats 
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2661 
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Extra Short Clears, Description 
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Family Pork, Lean, Description 
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Frceze-Em Pickle for 

Barrel Pork 

Beef 

Beef Trimmings 

Beef Hams and Shoulders 
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Head Cheese, How to Make 
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Hides. Green, How to Trim 

• • cv'l f 

..2673 

.2706 

..2673 

..2670 

.,2692 


to Make 

Cheeks 

Dry Salt Meat 

Hams- 

Livers 
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Hides, How Long to Cure 2692 

Hides, How to Handle 2691 
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Hides, Quantity of Salt to Use for Salting 269? 

Hides, Salt to Use for Salting 
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Hogs, How to Dress on the Farm 
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I 

Ice vs. Ice Machines in Small Plants 2696 
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Garlic Flavored Corned Beef 2652 
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Killing and Dressing Cattle 2607 
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Hamburger Sausage, How to Make 2672 

Hamburger Steak, How to Season 2671 
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Hams, Advice on Curing 2700 
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Lard, Strong from Boars 

Lard Ticrccs, How to Cleanse . 

Lard, Why It Foams When Using Purifier 

Lard, Why Oil Separates From It 

Larding Needles, How Used 

Leaf Lard Pulling in a Packing House 

Lean Backs, Description. 

Lean End Pork, Description 
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Liver Sausage, Braunsweiger 

Liver Sausage, Directions for Making 

Liver Sausage, How to Smoke 

Liver Sausage Meat, How to Cure 

Livers, How to Cure 

Loin Pork, Description 
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Meat 
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Pork, Bean, Description 
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Neat’s Foot Oil 2686 
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New England Style Pressed Ham Meat, How to 
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Sausage. Bockwurst, How to Make.. 2678 

Sausage, Bologna Formula 2667 

Sausage Braunsweigcr, Liver. How to Make 267-1 

Sausage, Butts 2666 

Sausage Casings. Bursting. How to Prevent . 2671 
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Sausage, Hamburger, Description 2671 
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Sausage, Head Cheese. How to Make 2673 

Sausage, Holstein Style, Directions for Making . 2676 

Sausage, How to Keep in Warm Weather 2678 

Sausage, Liver, How to Make 2674 

Sausage, Molding, How to Prevent ....2706 
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Sausage, Pork, How to Make 2672 
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Sausage, Shrinking. How to Prevent ..267 1 
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Sausage, Tongue, Blood 2676 

Scalding Hogs in a Packing Hou 264 3 

Scraping Hogs in a Modern Packing iousc 264 3 
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Seasoning Hamburger Steak 2671 
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Short Fat Backs, Description 2660 
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Shoulders. Butts, Description 2649 

Shoulders, Directions for Curing 2649 
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Shoulders, New York. Description 2649 
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Skins, Directions for Tanning . ..269 3 
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Smoke House. How to Construct. . . ..2696 

Smoke House. Temporary. How to Build 2659 

Smoked Pork Sausage 267 3 

Smoked Sausage Casings, How to Color 2668 

Smoking Pickle Soaked Meat ..2058 

Soap, Making from Rendered Fat.. 2694 

Soap Making from Tallow 2701 
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Sour Hams. Causes of 2657 

Sour Sausage 2694 
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Spare Ribs. How to Cure 2662 
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Spiced Corned Beef, Rolled 2654 

Spices, Use Only Pure 2659 

Splitting Hogs in a Modern Packing House 2644 

Starting a Butcher Business 270 2 

Sticking Hogs in a Modem Packing House 264 2 

Sticky Fly Paper, How to Make 2682 
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Stringy Brine, What Causes It 2657 

Sugar, Kind to Use 2656 

Summer Sausage. How to Make 2676 

Swedish Style Metwurst Casings, IIow to Color. 2677 

Swedish Style Sausage, How to Make- 2677 

Sweet Breads. How to Keep from Spoiling 2679 

Sweet Pickled Spare Ribs 2662 

Switches, Salting 2692 

T 
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Tanning Directions 269 3 
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Tongue Blood Smumro 2675 
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Tongues, Beef, How to Cure 2662 

Tongues, Hog, How to Cure 2663 

Tongues. Pig, How to Pickle 26130 

Tripe, Fresh, How to Keep from Spoiling 2679 

Tripe, How to Pickle 2679 
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Vats 2648 

Ventilation in Hog Chill Rooms 2645 

Vinegar, How to Test 2704 
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Washing Cured Meat Bclorc Smoking 2660 

Water, Separating from Lard 2704 

Wool, How to Remove 2700 
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The following are equivalents of some of Heller's commercial products. 


Mcat-Pxckling Hrive 
Dutch Patent 62,273 
Solution (n) * 122.90 cc. 

Solution (b) M 77.10 cc. 

Sodium Chloride 50.00 g. 

Sodium Nitrate 1.25 g. 

Sodium Nitrite 0.02 g. 

This gives a fine red permanent 
color to meat. 


* Solution (a) 

Citric Acid 21 p. 

'Valor I 1. 

"Solution <b> 

Sodium Hydrogen Phosphate 35 0 r 

W liter 1.0 1. 


Moat Preservative 
I For Imicoii, ham nr sausage) 
I’ritish Patent 55I.025 
Sodium Chloride -SO 

Sodium Nitrile ?»['• 

Sodium Sill Talc I '/*: 

Magnesium ('nrlxmalc 1 

Magnesium Chloride 1 

Calcium Sulfate 1 

Calcium Nitrate L 

Calcium Carbonate ¥• 


Cure for Sausage Meat 
Sodium Nitrate 3 lb. 7 oz. 


Sodium Nitrite < r > oz. 

Dextrose (Corn Sugar) 10 lb. 

Place above ingredients in a 5 
gallon container (preferably 
glass), (ill with water and dissolve. 

Use 1 quart of solution for each 
100 pounds of meat. 

This cure is referred to in all 
formulas given in this booklet and 
meets all federal and slate regula- 
tions. Any other good cure may lie 
used without impairing the quality 
of the finished product. 
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Meat Curing Salt 
U. S. Patent 2,21)9.000 
Magnesium Cliloride 0.3-2.5 
'Taler 0.5-3 

Sugar 1-3 

Sodium Chloride 

To make 100 


1 ’ork-Sa usage Season! ng 


< Iron tul Sage 

5 1 _■ 

Savory 

M»':. 

Ground While Pepper 

MM-.- 

< 1 round Black Pepper 

1 1 1 ... 

( Wound A I'rieau < huger 

• 

i> 

( {round Xiilmcg 

• » 
•J 

Ground < 'avenue Pepper 

1 


Preserving laird 
A sample of lard treated with 2 
per rent Siam benzoin was in good 
eondil ion alter IS mouths' expo- 
sure (o air at normal leui[H;ratures. 
while ui: treated lard was ram-id 
after three months. 


Dried Sailed Meat 
Biili.-h Patent ">50.121 
Minced lean meat is lieuted with 
50 \vt.-7o of dilute hydrochloric 
avid (of such concentration that 
the pit falls to 1.5) so that it 
reaches SOX. in 15 minutes, and 
is then neutralized to pH <> with 
sodium hydroxide. The product is 
roller-dried to give a dried meat 
containing about ~ r /o of sodium 
chloride. 


Cont i ng for Sausages 
Paraffin Wax 35 g. 

Ron in 62.8 g. 

Whiting 2.2 g. 


Glaxo for Smoked Monts 

A gelatin dip which is sometime* used 
on smoked meals to avoid moid and 
shrinkage is made of the following in- 
gredients: 

Commercial Gelatin 25 lb. 

Glucose 35 lb. 

Water 40 lb. 

Place gelatin and glucose in a double 
boiler and mix, having temperature of 
water in bottom of boiler about luko 
warm. Then add 10 per cent water to 
gelatin and glucose, mix well and raise 
temperature gradually to not less than 
130° F. and not over 150°. Cook for 
1<£ to 2 hours. 

Wipe each piece of smoked meat care- 
fully to remove surplus grease, salt, etc., 
then dip into glare momentarily. If 
necessary, pieces may be dipped a second 
time. Then let them hang over dipping 
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vessel so that any drip may be recovered. 
This glaze is transparent, resilient and 
amply tough to resist damage in reason- 
able handling. Meats may be wrapped 
and shipped in usual manner. 

There are also glazes for covering meat 
loaves ami sausage and for baked hams 
and picnics. 


Sterilization of Meat Wrappings 
Heating hessian wrappings at 65® for 
3 hour gives practically complete control 
of low-temjN-ralurc mold spores. Ex- 
posure for longer |«riods to somewhat 
lower tem(ieratiircs (<50*) is also effec- 
tive. 


Tongue Pickling Solution 


Salt Solution (70*) 

BIO gal. 

Sugar 

30 lb. 

Sodium Nitrate 

10 lb. 

Meat IVkling Brine, 

Acid 

Sodium Nitrite 

0.9 lk 

Sodium Nitrate 

0.6 lb. 

Salt 

97.65 Ih. 

Citric Acid, Anhydrous 

0.85 lb. 


Arresting Formation of Nitrite in 
1‘irkling Urine 

Biological changes increase nitrite con- 
tent and alkalinity of pickling brines on 
ageing. This can Ik* controlled by tho 
addition of lVi% magnesium carbonate 
with or without 1% magnesium chloride. 


Ham Urine for Injection 
Salt 240 g. 

bugar 30 g. 

Potassium Nitrate 30 g. 

Water 750 g. 

Use the above amount for each kilo- 
gram of meat. Cover with salt mixture 
in customary way and smoko at 88-43*. 


Meat Curing Halt 
French Patent 818,913 
Sodium Formate 1000 g. 

Sodium Citrate 30 g. 

Sodium Nitrite 2 g. 


Meat Preserving Salt 
Austrian Patent 145,689 


Salt 91 g. 

Potassium Nitrate 3 g. 

Sugar 3 g. 

Sodium l>i hydrogen 
Phosphate 1- 2 g. 


Removing of Boa.* or .Hex Odor from 
Hog Meat 

This odor is largely removed by using 
1-500 sodium nitrate in 10% salt solu- 
tion when pickling. 


Seasoning and Condiment 
U. S. Patent 2,021,403 
Finely-granulated citric arid 22 or. is 
heated with 66 ox. of table salt to 100° 
C. with eontinual stirring, until all tho 
salt has been “wetted” by the acid. 
The mass is cooled slowly, the stirring 
being continued. Into the mixture are 
stirred powdered paprika 3.5 or., white 
pepper 2.5 oz., and granulated sugar 6 
oz. The product is non-bygroscopic. 
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Coloring and Flavoring for Meats 
British Patent 425,567 

llrrmoglobin. Defib riniited 100 oz. 

Sodium Nitrite 5 oz. 

Sodium Nitrato 1% oz. 

Water 100 oz. 

Stir well for a few hours. Spray dry 
or vacuum dry. 1% of this product is 
used on meats. 


Preserving Color of Meat 
U. S. Patent 2,000,587 

By coating freshly cut meat surfaces 
with a glycerin gelatin -water solution 
containing a small amount of essential 
oil, the natural fresh color and appear 
ance of the meat is maintained. 


Spicy Flavors 


Spice Meat Extract 


Mace Extract 

% 

Clove Extract 

Vs 

Thyme Extract 

% 

Basil Extract 

% 

Shallot! Extract 

7 

Celery Extract 

4 


Spire Sausage Extract 


Savory Extract 1 

Pimento Extract 2 

Pcpi»cr Extract 6 

Onion Ext ract G 

Bay I.Aurcl Extract V* 


Spice Smoked Meat Extract 


Savory Extract 1 

Cardamom Extract •£> 

Basil Extract 2 ** 

Pepper Extract 4 

Garlic Extract 8 


Merit Curing Brine 
Sodium Chloride 3 ll>. 

Granulated Sugar 4 oz. 

Sodium Nitrate 2 oz. 

Sodium Nitrite Vi oz. 


Enough for 100 pounds of meat. 


Seasoning and Condiment 
U. S. Patent 2,021,403 
Finely-granulated citric acid 22 oz. is 
heated with 66 oz. of table salt to 100° 
C. with continual stilling, until all the 
salt has been “wetted” bv the acid. 
The mass is cooled slowly, 'the stirring 
i.. ing continued. Into the mixture aic 
stirred powdered paprika 3.5 oz., wliito 
j*oppor 2.5 oz., and granulated sugar 6 
oz. The product is non -hygroscopic. 
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Egg Preservative 
British Patent 409 t G23 
Eggs are coated wit h following: 
Soft Yellow Paraffin 7 5 nz. 

Tallow 5 ox. 

Boric Acid 20 vz. 


Meat Curing Salt 
IL S. Patent 1.076,831 
.Mix logo flier in ail aluminum vessel 
Sodium Nitrite ]|i 

Sodium N'irnite 1 ’ )|>* 

•Mel! while stirring. Pour on mot:, I 
plate to solidify. Pack in air-light tin-. 

For treating lot) II,. of heel use 
«</. of a I Hive ground into 3 II, . of salt. 


Preventing Mold on Stored Meats 
The humidity of the cooler should lie 
!>'* to 92% n lid the temperature ::*i ::•»* f\ 
Ozone is introduced until it is present 
in 2.3 to 2.7 pans per million. This is 
eon tinned for 2 hours ami ngain for 2 
hours after a lapse of 12 hours. After 
an interval of 3e minutes, workmen ran 
salely enter the loom. 


Coating for Salami* 
Formula No. 1 

Pnralfin Max 3.", g 

It mill H2.S g 

Whiling - 

Applied at nfiout C 


Pork Sausage Flavor* 
For each loti ll>. of meat use: 
Formula No. I 


Salt 

2 

lb. 

Refined Corn Sugar 

7 

OX. 

Nutmeg 

2 

OZ. 

Jamaica Ginger 

• t 
*2 

OZ. 

Rubbed Sage 

n& 

OZ. 

White Pepper 

(*— 7 

oz. 

No. 2 

Salt 

2 

lb. 

Refined Coni Sugar 

G 

oz. 

It lack Popper 

3 

oz. 

Jamaica Ginger 

2 

oz. 

White Pepper 

1 

oz. 

No. 3 

Salt. 

2 

lb. 

Refined Coni Sugar 

G 

oz. 

Mild Chili Pepper 

t 

oz. 

Black Pepper 

2 

oz. 

Rubbed Sage 

3—1 1 a 

oz. 

About IK oz. savorv 

and V 

* oz 


cardamon may he added to No. I and 
2 formulas with good results. Some 
processors prefer to use only white 
pepper in pork sausage because of the 
darkening which results from the use 
of black pepper. 


Coating for Sausages 
Paraffin Wax 
Rosin 
Whiting 


35 

02.R 


P 

K 


2.2 g 


Glaze for Smoked Meats 
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A gelatin dip which is sometimes used 
on smoked meats to avoid mold and 
shrinkage is made of the following in- 
gredients: 

Commercial Gelatin 25 II*. 

Glucose 35 II*. 

Water 40 lb. 

Place gelatin and glucose in a doublo 
I •oiler and mix, having (<*in|.-rn 1 uic of 
water in Imllom of boiler about luko 
warm. Then add 40 |«er cent water to 
gelatin and glucose, mix well and raise 
temperature gradually to not less than 
130° F. and not over 150*. Cook for 
1 V> !•» 2 hours. 

Wipe each pioeo of smoked meat care- 
fully to remove surplus grease, salt, etc 
then dip into glaze momentarily. If 
necessary, pieces may Is* dip|*ed a second 
lime. Then let them hang over dipping 
vessel so Hint any drip may lu* recovered. 
This glare is transparent, resilient and 
amply tough to resist damage in reason- 
able handling. Meals may be wrapped 
and shipped in usual manner. 

There me also glares for covering meat 
loaves and sausage and for baked hams 
and picnics. 


Sterilization of Meat Wrappings 
Heating hessian wrappings at (15* for 
I hour gives practically complete control 
of lovr-lem|<erntiiro mold spores. Kx- 
posuro for longer period* to somewhat 
lower temperature* «50*) is also effec- 
tive. 


Tongue Tickling Solution 


Ball Solution (70*) HW gal. 

Sugar 30 lb. 

Sodium Nitratn 10 lb. 


Meat Tickling Brine, Acid 
Sodium Nitrite 0.9 lb. 

Sodium Nitratn 0.0 lb. 

Salt 97.05 lb. 

Citric Acid, Anhydrom 0.85 lb. 


Arresting Formation of Nitrito in 
Tickling Brine 

Biological changes increase nitrito con- 
tent and alkalinity of pickling brines on 
ageing. This can l*e controlled by the 
addition of 1%% magnesium carbonate 
with or without 1 % magnesium chloride. 


Ham Brine for Injection 
Balt 240 g. 

Sugar 30 g. 

Totassium Nitrate 30 g. 

Water 750 g. 

Uso the sJiotc s.nount for each kilo- 
gram of meat. Cover with salt mixture 
in customary way ami smoke at 38-43*. 


Meat Curing Salt 
French Talent 818,913 


8o*)iam Formate 1000 p. 

Roilium Citrate 

30 g. 

Sodium Nitrito 

2 g- 

Meat Preserving Balt 


Austrian Talent 145,089 


Balt 

91 K- 

Potassium Nitrate 

3 g. 

Sugar 

3 R. 

Sodium Dihydrogen 
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Phosphate 1 _ 2 g. 

Removing of Boar or Sex Odor from 
Jlog Meat 

I his odor is largely removed by using 
I .*00 sodium nitrate in 10 % salt flolu- 
lion when pickling. 


SMOKED POULTRY 

I >ir«ls for production of smoker! 
poultry should lie killed by piercing 
the brain and bleeding, followed by 
any method of picking which will 
‘•a use a itiitiiimiin of injury In the 
'kill surface of the bird In drawing. 
2 real care should he taken to avoid 
rupturing the intestines and subse- 
quent contamination of the body 
cavity with the inlcslinal contents. 
The deposition of large numbers of 
microorganism? in I he body cavity, 
which may later cause ofi-ilavors 
and difliciilty in the pick ling process, 
is lints prevented. 

Following evisceration, it. is well 
to "ipe out the body cavity with a 
paper towel. This tends to absorb 
any leakage or excess moisture 
which may remain. A better cure in 
the pickle as well as a more I bor- 
ough smoke is obtained if the bird 
is splil down flic back before im- 
mersing it in the pickle. From a sales 
standpoint the halved bird is an 
added advantage, since if it seems 
desirable lo sell either a whole or a 
half bird, the quantity in each part 
can Ik* controlled. 


Poultry Pickling Solution 


Water 

5 gal 

Salt 

4 Ih. 

Sugar 

30 oz. 

Celery Oil 

S cc. 

Black Pepper Oil 

S cc. 

Parsley Leaves Oil 

8 cc. 

Sage Oil 

6 cc. 

Thyme Oil 

5 cc. 

Marjoram Oil 

f> cc. 

Bay I, eaves Oil 

(■> cc. 

Sweet Basil Oil 

(> cc. 

Coriander Oil 

f) cc. 

Cardamon Oil 

. r » cc. 

These oils are dissolved 

togclh 


in 200 ee. of ethyl alcohol. To pre- 
pare 5 gal. of pickle. 4 lb. of salt and 
30 oz. of sugar are used. Twenty- 
two cubic centimeters of the alco- 
holic solution of essential oils is 
added to a small amount of the 
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sugar, together with :il>om one gram 
oi gum tragaeanth, and the whole 
thoroughly mixed with a mortar and 
jU’PlIe. ‘Die remuimlei of the sugar 
and salt is dissolved in 5 gal. of 
water to which the essential oil- 
sii'inr-tragneantli material i-' :idd<<l 
slowly with constant stirring. Prop- 
erly prepared. the pickle should have 
a cloudy appearance. 

LEATHER, SKINS, FURS 

Hido Depilatories 

The simplest, way to make a depilatory 
paint is to mix hydrated lime, slaked lime 
(carefully sieved) with enough sodium 
•ulphido solution (2G° Tw.) to make a 
smooth working paste. The skins should 
oc laid out on a rough table and painted 
with a white wash brush so that an oven 
eoat of depilatory is given to the flesh. 
Care must be taken to prevent the wool 
being smudged with the depilatory and 
badly damaged. When painted, the skins 
need doubling up down the back and then 
stacking in piles, two to three feet high, 
and leaving for 12 t" 21 hour*. The riles 
should not lie too high ns otherwise heat 
will be generated and the skins damnged. 
The work of painting, folding and stack- 
ing requires n good deal of cnie and 
should 1)0 entrusted to intelligent men 
under the supervision of the foreman. It 
is advisable to arrange the work so that 
pulling or rubbing ran tnk' place the 
following morning. The wcol must be 
kept clean and when a sufficient nunntitv 
has been collected it should tie well 
washed, hydro-extracted for n few min- 
utes and then dried oft completely. Hy- 
dro-extracting may remove some of the 
valuable woolgrcnsc and the running time 
must be regulated to prevent undue loss. 

Instead of sodium sulphide, renlgar or 
sulphide of nrscnSr may be used, mid it 
is particularly suitable for gloving lambs, 
goatskins for glace, and certain grades of 
calf. It i‘i claimed that the use of nrenie 
depilatories, also arsenic limes, results in 
a liner grain. 

A good arsenic paint may be made ns 
follows: 

Quick Dime I lb. 

Red Arsenic 2° lb. 

Roiling Water 50 gal. 

Tip the lime into n large size tub and 
pour over it just sufficient water for it 
to slake vigorously. When this has con- 
tinued for half an hour add the arsenic 
and the remainder of the boiling water. 
Stir well for several hours and then allow 
to cool. Next day use the solution for 
painting; if too thick add some water, 
or if too thin, then add a few pounds of 
slaked lime. It is advisable to run the 
thin paste through n coarse sieve so as to 
remove any unslaked lumps of lime likely 
to burn holes in the skins. When handling 
arsenic compounds it is very necessary to 
exercise great care to prevent accidents. 

The men should be provided with rubber 
gauutlet gloves, and the preparation of 
the arsenic-lime depilatory carried out 
in the open air. 

Depilatory action is always quicker and 
cheaper if it can be carried out by im- 


mersion in a strong sulphide solution, 
but this method is not practicable if 1i»e 
hair or wool is of any value. A depila- 
tory lime may contain from one to two 
j-er cent sodium sulphide crystals and 
three to five per cent lime on the hydro- 
extracted weight of stock. The best plaa 
is to slake the lime iu a pit by just cov- 
ering it with sufficient water to enable 
it to work vigorously over a period of 
twelve hours. At the end of that time 
the desired volume of water should l»e 
added and the liquor well plunged up or 
agitated by some mechanical means. Agi- 
tation by means of compressed air is a 
most efficient and economical means of 
agitation. To ensure the l*-#t results it 
is advisable to stir up the lime liquor 
either by hand plunging or other means, 
add the sulphide Rolution (2ft* Tw.) and 
then agitate the liquor again for the 
same length of time. This n-av seem like 
doulde and unnecessary work, but in 
practice it prove* well worth while. The 
skins should lx* thrown into the liquor 
one by one and pushed under the surface 
with n long pole. Some tanner# allow 
the goods to remain for six hours for 
drawing, others only two hours, but all 
manner of variations are capablo of good 
results. 


Unliairing of Hides and Skins 
Formula No. I 
U. S. Patent 2,016,260 
Skins arc immersed in aqueous sodium 
sulphide the pH of which ha# been ad- 
justed to 1 1.8 — 12.2 by addition of m 
arid salt, washed, and subsequently im- 
mersed in milk-of lime. 


Herman 


Sodium Sulphide 
Quick l.ime 
Salt 
Water 
Mixture: 
Potassium 
Hydroxide 

(40* B4.) 


No. 2 

Patent 632J82 


Alcohol 


Vegetable Oil 4 


kg. 

kK- 


1 

2 'A 
Vi 

10 


is 

iS 


10-25 kg. 


Pickling and Dcpickling Skins 
For pickling sheep, goat and deer skins 
use for 100 kilograms of skins: water 
125 litre*, salt 9 kilograms, sulphuric 
acid 1 kilogram. Dissolve the salt, put 
the skins into the paddle, and while 
turning add the acid at intervals over an 
hour. For vegetable tanning skins should 
he dcpieklcd. For 100 kilograms of skins 
use: water 125-150 litres, salt 10 kilo- 
grams, sodium acetate 5 kilograms. Dis- 
solve the salt, add the sodium aectajt* and 
paddle the skins for one-half hour nud 
test the solution with hromcresol green. 
If the skins are sufficiently dcpieklcd 
the solution will remain green. If the 
action is insufficient the color will be 
vellow. 


Pickling Lamb and Sheep Skins 
An inexpensive pickle for sheep and 
lamb skins can be made by dissolving 
10U lbs. of salt in 100 gallons of water 
and adding 12 lbs. of sulphuric acid to 
the solution. Use 12 to 15 gallon* of this 
solution for each 100 lbs. of skins treated. 
Drum the skins for 30 minutes and then 


horse up to drain. 

When firm skins are desired use 20 
gallons of water, 20 lbs. salt and 2 lbs. 
sulphuric acid for each 100 lbs of skins. 

For skins which come olT of counlvv 
dry pells dissolve 85 lbs. of salt in 100 
gallons of water and add 3 lbs. of sul- 
phuric acid. Apply the solution by brush 
to flesh side of cleanly fleshed skins. 
Then place in piles and allow to remain 
from 12 tn -18 hours depending on thick- 
ness of skins. When the hair of the pelts 
fan stand immersion without damage, the 
J-ells can be drummed from f> to 24 hours 
in the solution instead of brushed. 


Bleaching Leather 
For chrome tunning: 

Put park of pickled stock into drum 
and add 5 lb. salt in 5 gal. water at 70“ 
F. per DM) lb. pickled weight of stock. 
Ibin drum for five minutes and then add 
1 lb. of |X)tns*ium permanganate and 3 
ib. of salt in 3 gal. of water at. 7<i° F. 
p'-r 100 Ib. pickled weight. Run drum 
twenty minute* and add I 'A lb. sodium 
bisulphite and 1 Ib. Milt in 1 gal. water 

at 70* F. | >cr PHI lb. pickled weight. 
Run drum five minutes and add 1 lb. sul- 
phuric acid rind 1 lb. salt in 1 gal. water 
at 70* F. jx-r IDO lb. pickled weight and 
run 15 minutes. Remove the stock and 
rcpickle to equilibrium with same liquor 
as was used in the original pickling. 

For vegetable tanning, the following 
formula is suggested: 

Put park of baled stock into drum 
mid mid 1 Ib. of potassium permangnmito 
and two-thirds of n lb. of sulphuric acid 
in 10 gal. water |>er 100 lb. bated weight. 
Run dram for twenty minutes. Then 2 'A 
Ib. of sodium bisulphite in 2 gal. of 
water is added, followed by two-thirds 
of a pound of sulphuric acid in 1 gal. 
water. Drum 15 minute*. 

The aunntitics of iiermaugnnatO and 
Kodiutn bisulphite used in bleaching cun 
of course be somewhat varied to suit re- 
quirements. For fairly clean stock smaller 
quantities will prove sufficient; but for 
very dirty skins larger quantities may be 
necessary. Stock bleached with small 
quantities may be reblenched in the same 
manner without harm if found not to bo 
perfectly clean. 

The use of permanganate makes for 
better grading and increased selling vnluo 
of the leather at a very small cost. Espe- 
cially in the making of white* and light 
colors it would seem to bo a necessity, 
although it is claimed it. will improve the 
quality of any leather. 


Deliming Skins 
Italian Patent 323,555 
100 kg. pelts arc dcliim-d with 200 kg 
wat-r, 2 kg. sodium sulphate and 0.2 kg 
ammonium citrate during one hour, fol- 
lowed by washing with water. 


l>egreasing Bristles 
Castile Soap 
Soda Ash 
Tctralin 

Ammonia (20® Be.) 
Water 


and Horse-Hair 
6-8 ff . 
1-2 g. 
0.8-1 g. 

1-1-5 g. 
1 1. 


The alxivc is used per 100 g. of hair 
and is used at 25' C. 
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Continued from page 2326 


TECHNO-CHEMICAL 
RECEIPT BOOK 

1896 

BITTERS, CORDIALS, 

ELIXIRS, LIQUEURS, 

RA TAFIAS AND ESSENCES; 
EXTRACTS, TINCTURES AND WATERS 
USED IN TIIEIR MANUFACTURE, 
AND THE MANNER OF COLORING THEM. 


Most of the hitters, cordials, lioucurs, 
etc., are produced in the cold way, 
cither by mixing si solution of oil in 
alcohol with a warm solution of sugar 
in water, or by adding to this solution 
tinctures or essences, and diluting the 
mixture with the quantity of water 
required. As every cordial or liqueur 
appears turbid after mixing it, clarifi- 
cation becomes necessary. For ordinary 
qualities a solution of one-half ounce of 
alum in a pint of water for every 20 
gallons of cordial can be recommended, 
and if this has not the desired effect, a 
solution of one ounce of soda in a pint 
of water may he added to the same 
quantity of cordial. But for the finer 
brands it is better to use a solution of 
'1 ounces of isinglass to a pint of water. 

Mode of Coloring Cordials, I/it/ucurs, 
etc. Cordials and liqueurs should he 
colored ft tier they have been filtered. 
A large number of cordials are not 


colored, especially anisette, bergamot, 
calamus, cardamon, caraway, fennel 
and maraschino. 

Coffee, chocolate, curuyoa, nut, and 
most bitters are colored brown. 

Barbadoes and orange blossoms 
cordials, dark yellow or orange. 

Anise, lemon, orange and peach, 
pale yellow. 

The cordials prepared from fresh 
herbs, green. 

Cherry, gold water, raspberry, straw- 
berry, rose and nutmeg, red. \Ve have 
added the color required to most of our 
receipts. 

1. ('OLOltING SUIISTANCRS. Blue. 
Dissolve J ounce of finely jiowdered 
indigo in 2 ounces of sulphuric acid, 
and add 6 ounces of water txi the solu- 
tion. 

Green. 1. Boil 2 parts of liquid 
wash blue, 1 of powdered turmeric; 
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add some alum to the mixture and 
filter it. 

II. To obtain a tine green, mix the 
tinctures of yellow and blue as given 
under their respective headings. 

Purple. Boil archil in water, and 
add some alum. 

lied. I. Crush £ ounce of cochineal 
and 15 grains of alum; pour over the 
powder 8 ounces of boiling water and 
filter the fluid. The color is made 
darker or lighter according to the 
quantity of cochineal used. 

II. Macerate 1 lb. of bilberries in 2 
(piarts of alcohol for 2 days, press the 
mass through a linen cloth and filter 
the fluid. 

III. Macerate 3 ounces of finely 
powdered cochineal in 3 pints of alcohol 
for 2 days, then add | ounce. of pow- 
dered alum, and filter the tluid. 

Yellow. I. Macerate 1 ounce of genu- 
ine saffron in 3 pints of alcohol, and 
then filter the fluid. 

II. Take a quantity of marigolds 
according to the shade of color to be 
produced, steep them in alcohol, and 
filter tin* fluid, when it has assumed 
the desired shade of color. 

II. Essences, Extracts, Tinct- 
ures and Waters. Absinthe Tinct- 
ure. Dissolve 2 fluid drachms of oil 
of wormwood, II fluid drachms of oil 
of hadian seed, II fluid drachms each 
of oil of anise seed, oil of fennel and oil 
of coriander seed ; i fluid drachm each 
oil of Crete marjoram (origan) and of 
oil of angelica, and 20 drops of oil of 
cardamon, 2 gallons of rectified spirits 
of 90 percent. Tr. ; dilute the solution 
with 2£ quarts of water, and color it 
green. 

A mbergris Essence. Pour 12 fluid 
ounces of spirit of wine of 90 per cent. 
Tr. over 1 ounce of coarsely powdered 
ambergris, and let it stand for a few 
days. Then draw off the liquid, extract 
the residue with spirit of wine, filter 
the extract, and add it to the other 
portion. 

Angelica Essence. Mix by shaking 
£ fluid ounce of pure angelica oil with 


1 quart of alcohol of 90 per cent. Tr. 

Anise-seed lCssence. Distil 1 pound 
of crushed anise seed, 1£ gallons of 
strong rectified spirit, and £ pint of 
water. Add to tnis 3 fluid ounce of 
anise seed oil and £ gallon of rectified 
spirit, and clarify the mixture with 1 
ounce of alum. 

Anise-seed Extract. Dissolve by 
shaking 40 drops of anise seed oil, 
4 drops of fennel oil, and 2 drops of 
coriander seed oil in 3 pints of rectified 
spirit of 90 per cent. Tr. 

Anise-seed Tincture. Dissolve 2 
fluid drachms of anise seed oil and 
1£ fluid drachms of hadian seed oil in 2 
gallons of rectified spirit of 90 per cent. 
Tr. ; dilute the solution with £ gallon 
of water, and color it green, as above. 

Aromatic Tincture. Comminute (> 
ounces of zed vary, 4 ounces each of 
calamus root, galanga and angelica 
root, 2J ounces of bay leaves, 2 ounces 
each of cloves, cinnamon blossoms and 
scraped orange peel, 3 ounces of Roman 
camomile, A ounce of ginger, and £ 
ounce of mace. Pour IJ gallons of 
rectified spirit of 90 per cent. 'IV. over 
the ingredients, and let them macerate 
for 8 days, then filter, and add 40 drops 
of oil of peppermint and 2£ quarts of 
water. 

Barbadoes Essence. Mix 25 drops 
of oil of lemon, 25 of oil of bergamot, (► 
each of oil of cinnamon, oil of cloves 
and oil of nutmeg, with 1 gallon of rec- 
tified spirit of 90 per cent. Tr., shake 
the mixture thoroughly, and filter it. 

Bergamot Essence. Dissolve 1 fluid 
ounce of oil of bergamot in £ gallon of 
spirit of wine of 90 per cent. 'Tr. 

Bitter Almond Essence. Crush 9 
ounces of bitter almonds, place them 
into a still with 2£ gallons of water, let 
them macerate for 12 hours; then add 
23 gallons of spirit of wine of 90 per 
cent. Tr., and distil off a distillate 75 
per cent, strong. 

Or, Pour 3£ quarts of strong rye 
whiskey over 1 pound of crushed apri- 
cot kernels, 4 ounces of cherry kernels. 
1 fluid drachm of cloves, and £ fluid 
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drachm of mace, and dislil oil' 3 quarts 
of essence of* bitter almonds, or kernel 
extract. 

Or, Dissolve 1 fluid draclun of oil of 
bitter almonds in 3 quarts of rectified 
snirit of 90 per cent. TV., and store the 
fluid for some time before using it. 

Hitter Essence (Simj/r). Macerate A 
ounce of dried orange peel, | ounce of 
calamus root cut in small pieces in 1} 
quarts of spirit of wine of DO per cent. 
TV. Let the mass stand for 2 days and 
then filter it. 

Hitter Essence ( Double). Comminute 
2£ ounces of leaves of common buck 
bean, l£ ounces each of germander 
water, dried orange peel, and leaves of 
wormwood, and £ ounce each of cinna- 
mon and gentian root. Dour I', gallons 
of rectified spirit of per cent. TV. 
over tin* ingredienlxnnd let them digest 
for 2 days, when the fluid is drawn off 
and filtered. 

Hitter Extract for Criinarald Hitters. 
Comminute 2 ounces of orange peel, £ 
ounce each of gentian root, leaves of 
common buck bean, and galanga, 1 
ounce of leaves of blessed thistle, and I 
drachm of leaves of wormwood. Put 
the ingredients in a suitable Mask, pour 
1 1 gallons of spirit of wine DO per cent, 
strong over them, place them in a warm 
place and let them digest. T hen draw 
off the fluid, press out the residue, add 
the extract to the first fluid, and filter 
it through porous paper. 

Calamus Tincture. Dissolve 1 fluid 
ounce of oil of calamus in 2 quarts of 
rectified spirit of 1>0 per cent. TV. 

Or, Comminute 15 ounces of calamus 
root and 1 ounce of angelica root. I’our 
5 gal Jons of whiskey, 45 percent, strong, 
over tin* roots, let them macerate for 2 
days, and then distil off 3 gallons of 
essence 75 per cent, strong. 

Car aw <n/ Essence (Cum in Essence). 
Dour 5 gallons of spirits of wine, 50 per 
cent, strong, over : 

Crushed cam way Heed 2 1 I»b. 

Crushed anise seed 1 <>z 

Crushed funnel seed 1 <»/.. 

Orris root cut in pieces \ x /, uz. 

Powdered cinnamon oz. 


Let the mass digest for 2 4 hours, and 
then distil off a distillate 85 per cent, 
strong. 

Cardamon Extract. Peel and com- 
minute 41 ounces of cardamons, pour 2£ 
pints of rectified spirit of 90 percent. 
TV. over them, add and mix thoroughly 
with it 1£ fluid drachms of oil of carda- 
mon, and let the entire mass digest for 
2 days, when the fluid is drawn off and 
filtered. 

Or. Mix 1£ fluid drachms of oil of 
cardamon with If quarts of rectified 
spirit of DU per cent. TV. and filter the 
fluid through porous paper. 

Cherry Extract. Dress out the flesh 
of ripe cherries, let the mass stand 
quietly in a moderately warm room 
until tin* pure juice has separated from 
the pulp. Then place the mass in a 
hag, press the juice out, let it stand for 
a few hours longer, and add an equal 
quantity of rectified spirit of 90 per 
cent. TV. 

Cherry Water. Distil f>£ pounds of 
crushed cherry stones with It gallons 
of water, add 4£ to 5 gallons of cherries, 
and distil off 3 to 4£ gallons of cherry 
water. 

Chocolate Essence. Pour 2£ quarts 
of spirit of wine over 12 1 ounces of 
roasted and ground cocoa beans, £ ounce 
of powdered cinnamon, and i ounce of 
powdered cloves; let the ingredients 
digest and filler the fluid. 

Cinnamon Essence. Dissolve £ fluid 
ounce of oil of cinnamon in 1} quarts 
of rectified spirit of 85 per cent.. TV., and 
filter the solution. 

Clove Essence. Comminute 9 ounces 
of cloves, pour 1} quarts of rectified 
spirit of 90 per cent. TV. over them, let 
them digest for a few days, and then 
filter the fluid. 

Co[lee Essence. Pour 1£ quarts of 
rectified spirit of 90 per cent. TV. over 
51 ounces of finely-roasted and ground 
colfee, let it digest for some time, draw 
off the fluid and filter it. 

Coy nac Essence. Dissolve 3£ fluid 
ounces of sulphuric ether in A gallon of 
alcohol of 90 per cent. TV. 
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Engl ish Hitters Essence. Coiiiniiiiiite 
.? ounce cadi of leaves of wormwood, 
leaves of centaury, and leaves of blessed 
thistle; A ounce each of gentian root, 
china root, and orange peel ; \ ounce of 
orris root, and 1 ounce of grains of Par- 
adise. Pour 1.1 quarts of rectified 
spirit of HO per cent. Tr. over these in- 
gredients, let them digest for some time, 
then pour the fluid oil and filter it. 

Fennel Essence. Dissolve 1 fluid 
drachm of oil of fennel, 1 drachm each 
of anise seed oil and oil of lemon, and 

10 drops of cumin oil in 1J quarts of 
rectified spirit of 00 per cent. Tr. 

Gold Water Essence. Dissolve 4 
fluid drachms of oil of lemon, 2 fluid 
drachms of oil of orange. 1 fluid drachm 
each of rose oil, oil of nutmeg, and oil 
of cinnamon, 4 fluid drachm each of 

011 of calamus oil of lavender, and oil 
of juniper, and 1 fluid drachm of oil of 
cloves in A gallon of rectified spirit of 
90 ner cent. Tr., and filter the solution. 

Herb Cordial Essence. Comminute 
i ounce each of orange peel and lemon 
peel, £ ounce of calamus root, | ounce 
each of juniper berries, ginger, orris 
root, angelica root, and coriander seed, 
and 1 ounce each of galanga, leaves of 
marjoram, and leaves of rosemary. 
Pour I gallon of rectified spirit of 90 
per cent. Tr. over these ingredients, let 
them digest for some time, then press 
out the fluid and filter it. 

Juniper Berry Essence. Dissolve I 
to U fluid ounces of oil of juniper in 1 1 
uuarts of rectified spirit of 90 percent. 
Tr. and filter the solution. 

Or, Distil 1£ pounds of crushed juni- 
per berries, 1$ ounces of bruised anise 
seed, and 3 ounces of powdered cinna- 
mon, with whiskey sufficient to give a 
distillate of 3 gallons 75 per cent, 
strong. 

Lavender Essence. Dissolve £ fluid 
ounce of oil of lavender in 3£ quarts of 
rectified spirit, of 90 per cent. Tr., and 
filter the solution. 

Lemon Essence. Dissolve 2 fluid 
drachms of oil of lemon in 1$ quarts of 
rectified spirit of 85 per cent. Tr., and 


shake the solution thoroughly. 

Mace Extract. Pour 3£ quarts of 
rectified spirit of 90 percent. Tr. over 
2 ounces of mace, let it digest for a few 
days, and then filter the fluid. 

Marjoram Essence. Dissolve 1 ounce 
of oil of marjoram in 3£ quarts of recti- 
fied spirit of 90 i>cr cent. Tr., and filter 
the solution. 

Musk Essence. Pour II pints of rec- 
tified spirit of 90 per cent. Tr. over 1 
drachm of |K>wdereil musk and £ drachm 
of pulverized gray ambergris. Let the 

iw 

then draw off the clear fluid, 
the residue with spirit of wine, filter 
the extract and adu it to the first por- 
tion. 

Nut Essence. Crush 50 large green 
walnuts, i>our U gallons of rectified 
spirit of 90 j»er cent. Tr. over them, let 
them digest lor a few days and press 
out the fluid. Distil the residue with 
sufficient whiskey to give a distillate 80 
per cent, strong, and add this to the 
first essence. 

Nutmeg Essence. Comminute Hi 
ounces of nutmegs, pour (> gallons of 
rectified spirit of 90 per cent. Tr. over 
them, let them digest for a few days 
and then filter the fluid. 

Orange Blossom Extract. Pour 11 
pints of boiling milk over 1()£ ounces 
of fresh orange blossoms; place the 
same on the fire and let it boil up; then 
add and thoroughly mix with it 3 
(pi arts of rectified spirit of 90 per cent. 
Tr., and add 1J quarts of champagne 
to the filtrate. 

Orange Blossom Water. Distil 11 
pounds of preserved orange blossoms 
hi (> gallons of water, so that the distil- 
late will amount to 3 to 3£ gallons of 
aromatic water. 

Orange blossoms are preserved in the 
following manner: Put a handful of 
salt on the bottom of an earthen jar, 
place upon this a layer of orange blos- 
soms, and repeat this alternately until 
the jar is filled. By keeping the jar in 
a cool place the orange blossoms will 
remain fresh for a long time. Rose 


days and 
Lx tract 


ingredients macerate for a fi 
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leaves lira preserved in the same manner. 

Orange Juice. Mix the juice of 12 
or more oranges with 12 fluid ounces 
of rectified spirit of 1)0 per cent. Tr. 
When the sediment has all settled to 
the bottom, draw the fluid off and fil- 
ter it. 

Orange Peel Extract. Crush in a 
stone mortar the rinds of 12 oranges 
with some sugar, and let the mass digest 
for a few days by placing it in $ gallon 
of rectified spirit of 90 per cent. Tr. 
Then decant the clear fluid and fil- 
ter it. 

/ \irfait I)' A mour Essence. Dissol vo 
4 fluid ounce of oil of cinnamon, t> 
fluid drachms each of oil of cardamon, 
oil of rosemary, and anise seed oil, and 
20 minims each of oil of lemon, oil of 
orange, oil of cloves, oil of camomile, 
and oil of lavender in 1| quarts of rec- 
tified spirit of 90 per cent. Tr. Shake 
the solution thoroughly and filter it. 

Peach Pane. nee. Dissolve 1 fluid 

drachm of oil of bitter almonds in 34 
quarts of rectified spirit of 90 |>er cent. 
Tr., allow the solution to stand for a 
few days, and then filter it. 

Or (’rush Hi ounces bitter almonds, 
put them in a still, pour 24 gallons ol 
water over them, and let them digest 
for 12 hours. Then add 2? gallons of 
spirit of wine, and distil oil a distillate 
75 per cent, strong. 

Peppermint. Essence. Dissolve i to 
1 ounce of oil of peppermint in 24 
quarts of rectified spirit of 90 per 
cent. Tr. 

Peppermint Essence may also be pre- 
pared by steeping 1 part of the leaves 
of the plant in 3 of spirit of wine 90 per 
cent, strong. After remaining in the 
spirit for 5 or 6 days, the clear fluid is 
poured off, the residue pressed, and the 
ex traet filtered and added to the clear 
fluid. 

Quince Essence. Grate the quinces, 
press the juice out, add equal parts by 
weight of rectified spirit of 85 per cent. 
Tr. ; let the mass stand until it settles 
and then filter. 

Raspberry Extract. Crush 2 pounds 


of ripe raspberries, press them out and 
add 2 quarts of rectified spirit of 90 per 
cent. Tr. 

Or, 'l ake freshly picked raspberries, 
place them in an earthen dish, crush 
them to a pulp with a wooden spoon, 
and let this stand quietly in a moder- 
ately warm room until the pure juice 
has separated. Then place the pulp in 
a bag, press it out, let the juice stand 
for a lew hours longer, and add the 
same quantity of rectified spirit of 90 
jier cent. Tr. 

Raspberry Water. This is prepared 
from the residue left in preparing the 
extract by stirring it into a mash with 
water and distilling. 

Rose Essence. Dissolve 2 fluid 
drachms of rose oil in \\ (pi arts of rec- 
tified spirit of 90 per cent. Tr., and 
filter the solution. 

Rose Water. . Preserved rose leaves 
are distilled in the same manner as 
given under Orange Blossom W<itcr. 

Rosemary Essence. Mix (> fluid 
drachms of oil of rosemary with Ij 
quarts of rectified spirit of 90 per cent. 
Tr. ; let the mixture stand for a few 
days and then filter it. 

S'age Essence. Dissolve J fluid ounce 
of oil of garden sage in 1J pints of rec- 
tified spirit of 85 i>er cent. Tr. 

Spanish Bit Ur s Essence. Com min- 
ute (i parts of calamus root, 34 each of 
centaury and polypody root, 3 of orris 
root, 2 each of galanga, leaves of 
blessed thistle, elecampane root, and 
gentian root, and l each of leaves of 
wormwood, angelica root, and mas- 
terwort root Pour 400 parts of rec- 
tified spirit, 90 per cent, strong, over 
the ingredients, let them digest for 48 
hours, then press the fluid out and 
filter it. 

Strawberry Extract. Bruise 44 
|H>uuds of wild strawberries; pour 3 
(marts of spirit of 90 per cent. Tr. over 
the mass; let it stand for some time and 
filter. The prpduct will be about 1 
gallon of strawberry essence. 

Strengthening Tincture. Comminute 
41 ounces each of gentian root, calamus 
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root, and oak bark, 2 ounces each of 
oran/je peel and angelica root, 1 ounce 
of cinnamon, and 4 ounce each of 
cloves and ginger. Pour 14 gallons of 
rectified spirit of 90 per cent. Tr., and 
I H quarts of water over the ingredients, 
and let them digest for eight days. 
Then filter the mass, add 40 minims of 
oil of wormwood, and a like Quantity 
of oil of peppermint and oil of balm to 
the filtrate. 

Vanilla Essence . Cut 24 ounces of 
vanilla beans, pour H Quarts of recti- 
fied spirit of 90 percent. Tr. over them; 
let them digest for some time, and filter 
the fluid. This essence should be kept 
in hermetically closed flasks. 

Vanilla water may be made by pour- 
ing I gallon of water over the extracted 
residue. 

Vanilla Tincture. Macerate 4 ounce 
of vanilla beans for 8 days in 2 fluid 
ounces of rectified spirit of 1)0 per cent. 
Tr., and filter the fluid. 

Wormwood Essence. Comminute $ 
ounce each of leaves of wormwood, 
leaves of centaury, and leaves of blessed 
thistle, 4 ounce each of gentian root, 
china root, and orange peel, 4 ounce of 
orris root, and 1 ounce of grains of 
Paradise. Pour 24 pints of rectified 
spirit of DO per cent. Tr. over the in- 
gredients, let them digest for some 
time, and filter the fluid off. 

III. Kmxi its. A bbc Elixir. Com- 
minute 34 pounds of lemon peel, fif 
ounces of nutmeg, and a like quantity 
of cloves. Place the ingredients in a 
wickered demijohn, and nour 20 gal- 
lons of 33 per cent, alcohol over them, 
and let them digest for 3 to 4 weeks, 
placing the demijohn in a warm place. 

The mass is then strained through a 
cloth, the residue pressed out, the fluid 
filtered, and the filtrate compounded 
with a sufficient quantity of white sugar 
syrup. 

Antjel Elixir. Comminute and mix 
44 ounces of cinnamon, 2 ounces of 
galanga, 14 ounces of cloves, l ounce 
each of nutmeg, orange peel, and lemon 


}»eel, i ounce of ginger, 4 ounce each 
of orris root, zed vary, eubebs, and car- 
damons. Pour 3 pints of alcohol 
over the ingredients, and let them digest 
for 8 days. Then filter and add 24 
gallons of double distilled rose water, 
and 13 pounds of sugar syrup. 

Elixir de St. Aar. Distil 9 ounces 
each of lavender blossoms, orange peel 
and rose leaves, 54 ounces of lemon 
peel, 1 ounce each of cinnamon, cloves 
and nutmegs, with 5 gallons of alcohol 
and 4 gallons of water. Add 24 quart* 
each of rose, water, orange blossom 
water, Imlm water, and cinnamon water, 
and 30 pounds of sugar syrup to the 
distillate, and color it rose-red. 

Elixir- Colombat. Dissolve 120 drops 
of oil of juniper, 40 each of oil of an- 
gelica, oil of wormwood, and oil lemon, 
and 20 of oil of cinnamon in 14 gallons 
of alcohol ; add 2? pounds of sugar dis- 
solved in 14 gallons of water to the 
solution, and color it pale red. 

Elixir of Life. Dissolve 2 fluid 
ounces of oil of wormwood and 1 fluid 
ounce each of oil of cardamon, oil of 
calamus, oil of nutmeg, and oil of 
orange peel, in 3J gallons of alcohol 90 
per cent, strong, and add i of a gallon 
of water to the solution. Color the 
fluid brown with burned sugar. 

Elixir Monpou. Dissolve 120 drops 
of oil of peppermint, 40 each of oil of 
balm, oil of orange peel, rose essence, 
and orange blossom essence ; 32 each 
of oil of mace and oil of cloves, and (JO 
of vanilla tincture, in 14 gallons of rec- 
tified spirit of 90 percent. Tr. ; sweeten 
the solution with a syrup made of 7 
pounds of sugar and I] gallons of water. 
Color it rose-red. 

Elixir Acs 7 'roubadours. Macerate 
2 pounds of musk roses, 14 pounds of 
jasmine blossoms, 9 ounces of orange 
blossoms, 24 drachms of mace in 34 
gallons of whiskey, 22 per cent, strong. 
Let the mass stand for 14 days; distil 
on the water bath, and add a syrup 
made of 1 1 pounds of sugar and 3 quarts 
of water. Color rose-red. 

Elixir Vital. Dissolve 120 drops of 
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oil oi‘ bergamot, 32 each of oil of mace, 
oil of coriander seed, and oil of cloves; 
24 each of cumin oil and oil of cinna- 
mon, and 60 of vanilla tincture in 14 
gallons of rectified spirit of 1H» per cent, 
Tr. ; sweeten the solution with a syrup 
made of 04 pounds of sugar and 14 
gallons of water. Color green. 

Juniper Elixir. Crush l| ounces of 
juniper berries, pour 1 gallon of spirit 
22 per cent, strong over them, and let 
them digest Ibr 4 weeks. Thenstrain the 
II u id oil, and add a syrup made of 9 
pounds of sugar and 14 quarts of water. 

I'abourcy Elixir. Comminute 4 
ounce of aloes, 2 ounces each of cinna- 
mon and walnuts, 4] ounces each of 
orange peel and lemon peel, and 1 
ounce of cloves. Pour 23 gallons of 
spirit of wine 33 per cent, strong over 
the ingredients, and let them digest for 
some time; then distil in a water hath, 
and add a syrup made of 13 pounds of 
pulverized sugar, and 1? quarts each 
of orange blossom water and rose water. 
This elixir is colored rose-red. 

IV. liiTTRi<8, Cordials, Liqukurs 
and ItATAKIAS. Anise-seed Cordial. 
Dissolve 2 fluid drachms of anise-seed 
oil and 20 drops of bad i an seed oil in 
14 gallons of alcohol of DO per cent. Tr. 
Compound this solution with (it pounds 
of sugar in 14 gallons of water, and 
filter. 

Another Recipe. Dissolve 2 fluid 
drachms of anise seed oil, 40 drops of 
fennel oil, 32 drops of cummin oil, and 
30 drops of oil of lemon, in 2? gallons 
of spirit* of wine. Mix with this a 
solution of 8/ pounds of sugar in 21 
gallons of water, and store it away for 
3 t:> 4 weeks. Then draw ofl' the clear 
fluid, filter the sediment and color yel- 
low. 

Anisette Cordial. Dissolve 2 fluid 
drachms of anise seed oil and 1.8 
drops of oil of bitter almonds in 14 gal- 
lons of alcohol of DO per cent. Tr. ; add 
a solution of 54 pounds of sugar in 14 
gallons of water, and filter. 

French Anisette. Dissolve 2 fluid 
drachms of anise oil, 20 drops of oil of 


bitter almonds, and 24 fluid ounces of 
cognac essence (see Essences) in 14 gal- 
lons of alcohol of 00 per cent. Tr. Mix 
this solution with one of 54 pounds of 
sugar in 14 gallons of water, and filter. 

Holland AniseUe. Dissolve 1 fluid 
drachm of anise oil, 4 fluid drachm 
of cognac essence, i fluid drachm each 
of bacliun seed oil, oil of bitter almonds, 
and vanilla essence (see Essences), 14 
gallons of alcohol of 00 per cent. Tr. 
Mix the solution with one of 0 pounds 
of sugar in 14 gallons of water, and 
filter. 

Angelica Cordial. Macerate the fol- 
lowing ingredients in 4 gallons of alco- 
hol of IK) percent. Tr., and expose them 
to a moderate heat for 4 days : 


l«cnion |>ecl 

• • H 4 

ounces. 

Outage peel 

• • M 

44 

Maco 

■ ■ 'A 

44 

Nutmeg 

Cassia 

: : 2 $ 

4 4 
4* 

('loves 

. . 2 

44 

On is root 

. . 1 

44 

Rosemary leaves .... 

. . 2 

44 

Lavender flowers .... 

• • 1% 

44 

Muijoinm 

' ' ft 

4 4 

( linage flower* .... 


44 

Vanilla 

• • % 

(4 

Crushed juniper ben ies 


44 

« • 


Filter the mixture and compound the 
filtrate with a solution of 2(5 pounds of 
sugar in 23 gallons of water. 

A<jua Bianca. Dissolve 30 drops of 
oil of lemon, 27 drops of cedar oil, 33 
drops of oil of balm, 30 drops of oil of 
peppermint, 4 fluid drachm of vanilla 
essence, ami 4 fluid drachm of amber- 
gris essence (sire Essences), in 1 4 gallons 
of alcohol of 00 per cent. Tr. Com- 
pound the fluid with a solution of 64 
pounds of sugar in 14 gallons of water, 
and filter. 

Anna Reale. Dissolve 1 fluid drachm 
of oil of lemon, 3 fluid drachm of oil of 
orange peel, 27 drops of oil of cinna- 
mon, 30 drops of oil of cloves, 30 drops 
of oil of mace, 2 fluid drachms of van- 
illa essence, and 3 fluid drachm of am- 
bergris essence. Add to this solution 
one of 64 pounds of sugar in 1 gallon 
of water, and filler. 
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A qua-Turco Liqueur. Pour 24 quarts 
of boiling water over 4 1 ounces of im- 
perial tea, 4 ounce of green tea, 1 ounce 
of black gunpowder tea, 14 ounces of 
strong infusion of lime blossoms, ami 4 
ounce of angelica seed, ('lose the ves- 
sel tightly to prevent the vapors from 
escaping, until the infusion has become 
cold. Then draw oil the clear fluid 
and pour 2$ quarts of boiling water 
over the residue. Filter this infusion 
when cold and add it to the first in- 
fusion. Then add 281 pounds of sugar 
and 21 gallons of rectified spiritof wine. 
Clarify the fluid with the whites of 3 
eggs and li pints of sweet cream, and 
perfume it with some musk and spirit 
of ambergris. Finally, add 84 fluid 
ounces of vanilla essence and let the 
fluid rest quietly for 24 hours. Then 
filter the liquor through a bag filled 
with animal or wood charcoal in order 
to obtain it entirely colorless. 

A ramatic Cordial. Mix .'10 drops of 
oil of lemon, 24 of oil of rosemary, 27 
of oil of lavender, 30 of oil of pepper- 
mint, 27 of oil of angelica, 27 of oil of 
marjoram, and 33 of oil of cardamon 
with I t gallons of alcohol of IK) |x*r 
cent. Tr. Shake thoroughly and then 
compound the solution with one of 54 
pounds of sugar in 14 gallons of water, 
and filter. 

Ambergris Water. Macerate 2 

drachms of powdered gray ambergris, 
30 grains of powdered musk, 80 grains 
of civet in 1 1 pints of spirit of wine 40 
per cent, strong, add A ounce of refined 
sugar. Let the mixture stand for 14 
days and then filter. 

Her! in Hitters. Dissolve 80 drops of 
oil of juniper, SO of oil of coriander, 40 
each of oil of angelica and badian seed 
oil, and 1 1 drops of oil of ginger in 14 
gallons of alcohol of 80 per cent. Tr. 
To this solution add I A gallons of water 
and ! pound of sugar. Filter and color 
brown. 

Bitter- RossoH. Comminute 84 ounces 
of oranges and 4} ounces of sandal wood. 
Add 21 pounds of orange peel and 12 
gallons of good rye whiskey. Let the 


mass digest for 14 days, then press, filter, 
and sweeten it with a solution of 34 
pounds of sugar in 1 pint of water. 

Breslau Hitter Cordial. 


Ciuttia 

Cloves 

Mint lenvefl 

Caraway need 

Kennel need 

A nine seed 

Coriander seed .... 

(linger 

Oubebs 

Rosemary leaven .... 

Cardamons 

Juniper berries .... 
Lavender blossoms . . . 

Nutmegs 

Homan camomile . . . 

Orris root 

Angelica 

Oranges 

Orange po*'l 

Lemon |km*1 

Centimi root 

(lulanga 

Calamus root 

Wormwood 

Alcohol of 90 per cent. Tr. 


\\S, pounds 
. r »fi ounces. 

*2 " 

2 

$ •• 

2 

:: 

2 

« " 
Wa " 

1 y, ounces. 

* ( A " 

3 


:i •• 

* r »K “ 

8 gallons. 


Is sweetened with a solution of 58 
pounds of brown sugar in 10 gallons of 
water and allowed to digest for 8 to 10 
days, when it is filtered. This cordial 
is colored either dark yellow or dark 
red. 

Calamus Liqueur. Macerate!) pounds 
each of calamus root and of angelica 
root in -U gallons of alcohol of !H) per 
cent. Tr., and let it stand for <» days. 
Then filter the fluid, sweeten it with a 
solution of 22 pounds of sugar in 14 gal- 
lons of water, and color it. red. 

Cardinal Water. Distil: 


Flesh lemon |H*el . . . 

Halm 

Ani.se seed 

Coriu udvr seed . . . . 

Cinnamon 

Mare 

Nutmeg 

Alcohol of 90 per cent. Tr. 
Water 


3.3 pounds. 
f*J ^ ounces. 

■\y. •• 

■■ 

*Ya “ 

1 “ 

gallons 

4 


Dissolve 2(»{ pounds of svrup in 5J 
gallons of water; add the solution to 
the distillate. Color skv blue. 
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Cardinal de Rome. Dissolve 2 fluid 
drachms of oil of lemon, 1 fluid drachm 
of oil of cloves, 40 drops of oil of nut- 
meg, 20 drops of oil of cinnamon, and 4 
grains of gray ambergris in .'1 gallons 
of spirit of wine, sweeten the fluid with 
a solution of 11 pounds of sugar in 2| 
gallons of water and filter. 


Carminative Cordial. Distil : 


Dried green orange pool . . 


OIIIICC8. 

Dried green lonion |>ool . . 

. oQ 

44 

Caraway need 

. ‘t'A 

44 

Juniper berries 

• 3* 

44 

Anise sood 

• 3* 

<« 

Ciunoinilo 

• 

• 4 

Mint 

• 4 

Nutmeg 

l 

41 

Alcohol of 90 per cent. Tr. . 

• 

KUlloilH. 

Water 

. t 

44 


Add 274 pounds of syrup and .‘54 gal- 
lon* of water to the distillate. 

Capuchin Cordial. Dissolve 1 [ fluid 
drachms of oil of parsley, 1 fluid drachm 
of oil of orange blossoms, 24 drops of oil 
of cinnamon, 1| fluid drachms of cumin 
oil, and 20 drops each of anise seed oil, 
oil of mace, and fennel seed oil in 2 
gallons of alcohol of 00 per cent. Tr. ; 
sweeten the solution with a syrup made 
of 54 pounds of sugar and 1.4 gallons of 
water. Color brown. 

Chartreuse. Three varieties of this 
liqueur, differently colored, arc found in 
commerce. The following receipts can 
be highly recommended for manufac- 
turing this liqueur. 


Mountain wormwood 

A lues 

Angelica seed . 
Angelica root . 
Arnica blossoms . 
Hulls of poplars . . 
Calamus root . 

Cassia 

Cardamons . . . 

Coriander seeds . 
Tonka beans . 

< Cloves 

I lyssop in bloom . 
Nutmeg .... 

Mace 

Halm 

Peppermint 


(Ireen. 

Yellow. White. 

()ZH. 

OfM. On. 

W 

8 ^ 

% 

% V\ 

§ 

% 10 giains. 

sU 

I 

1^07.. 

% 

S 8“ 


'"'A 

l* 

% % 


2 




35 grains. 

K" 7 - 

4€ 


3 a 

E: 


ii 


a 


Thyme ...... 

Spirit of wine of 85 ]>er 
cent. Tr. . . . «gl. l^gl. «Ugl. 

Sugar 111b. 11 lb. lG«4 1b. 


Macerate the herbs in the alcohol for 
about .‘50 to 48 hours, add a quantity of 
alcohol equal to that of the distillate, 
and rectify the resulting product with 
the addition of an equal quantity of 
water. Then mix the distillate with 
the cold solution of the sugar, and add 
a sufficient quantity of water, so that 
tin* entire product will amount to 44 
gallons; then color the liqueur green 
or yellow. 

Cherry Liqueur. Mix 1.? gallons of 
cherry juice and 24 gallons of pure alco- 
hol, and dissolve in the mixture 4 ounce 
of Indian balsam, 1 drachm each of oil 
of cinnamon and oil of hitter almonds, 
and 35 drops of oil of cloves. Sweeten 
the solution with 134 pounds of syrup 
and 44 pounds of white sugar dissolved 
in 4? gallons of water, and after shaking 

the fluid thoroughly store it away until 
it becomes clear. 

Cherry Cordial. To a mixture of 44 
pounds of cherry juice and 3 quarto 
of alcohol of 80 per cent, add 10 drops 
of oil of cloves, 1 pound of sugar, and 
34 quarto of water, and filter the cordial. 


Chocolate Liqueur. 


Cocoa beans moderately rousted 

ami crushed 

Finest cassia 

Cloves 

Vanilla 

Cardamons 

Sail i on 

Cinnamon flower* 

Alcohol of DO per cent. Tr. . . 

Water 

White sugar 


\\y. pounds. 


ounce*. 

14 

«4 

<4 

CC 


gall 

• r >k • 


Oil*. 


1 1 


28*4 pound*. 


Color dark red with cochineal. 

Ch rixtojlc. Dissolve 80 drops of oil 
of orange peel, 00 of oil of lemon, 40 of 
oil of cinnamon, 40 of oil of balm, 32 of 
oil of cloves, and 24 of oil of mace in 13 
pounds of alcohol of 00 per cent. Tr., 
add a solut ion of 54 pounds of sugar in 
14 gallons of water and filter. 

Citron ellc. Comminute 84 ounces of 
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lemon peel, 3] ounces of orange peel, } 
ounce of nutmegs, and A ounce of cloves. 
Pour I if gallons rectified spirit of 1H) per 
cent. Tr. over these ingredients and 
allow them to digest for 8 days, when 
they are pressed out and the lluid is fil- 
tered aim compounded with a solution 
of fiA pounds of sugar in 1A gallons of 
water and the liqueur colored yellow. 

Crambamhu/i. Mix I lluid drachm 
each of oil of cloves and oil of mace, A 
fluid drachm of oil of cinnamon, and 20 
drons of oil of cardamon with 13 
gallons of rectified spirit of IK) per cent. 
Tr. Sweeten the solution with a syrup 
made of 5 A pounds of sugar and 1A gal- 
lons of water, and filter. 

Danz'uj Crambambuli . Comminute 
41 ounces of cinnamon, 1 ounce of 
cloves, A ounce of ginger, I ounce of 
mace, and £ ounce of anise seed. Pour 
2j gallons of rectified spirit of 90 per 
cent. Tr. over these ingredients, let them 
digest for I t days, then press them out, 
filter the fluid, and sweeten it with a 
solution of 83 pounds of sugar in 2f 
gall our of water. 

Cumin Cordial (Kiimmrl). I. Dis- 
solve 2 fluid drachms of cumin oil and 
4 fluid drachms of a n ise seed oil in 13 
gallons of rectified spirit of 90 per cent. 
'I’r., and sweeten the solution with a 
syrup made of (>£ pounds of sugar and 
14 gallons of water. 

II. 1} fluid drachms of cumin oil, 24 
drops of oil of coriander seed, 24 drops 
of oil of orange peel, 24 drops of cognac 
essence. Trentand sweeten in the same 
manner iis No. I. 

III. Dissolve 1| fluid drachms of 
cumin oil, 24 drops of fennel oil. 12 
drops of oil of cinnamon, in 14 gallons 
of rectified spirit of 90 |>er cent. Tr. 
Sweeten the solution with a syrup made 
of 14 pounds of sugar and 1$ gallons 
of water, and filter. 

Cumin Liqueur. Macerate for (i 
days 1 pound of caraway seed, 1 ounce 
of anise seed, 4 ounce of orris root ? 4 
ounce of cinnamon, J ounce of angelica 
root, A ounce of cloves, in 24 gallons of 


alcohol of 90 per cent. 'IV. Sweden the 
solution with a syrup made of 1 1 pounds 
of sugar and 2 gallons of water, and 
filter. 

Cura^oa. Comminute 1 pound of 
fresh orange peel, \ ounce of nutmegs, 
2 ounces of cinnamon. Pour 2 gallons 
of rectified spirit of 90 per cent. Tr. 
over them, allow them to digest for 8 to 
10 days, and compound the filtered 
fluid with a solution of (>4 pounds of 

sugar in I? gallons of water. 

French Cura^oa, Dissolve U fluid 
drachms of oil of orange peel, 20 drops 
of oil of cinnamon, 12 drops of oil of 
mace, .‘10 drops of vanilla essence. 80 
drops of raspberry essence, and 41 fluid 
ounces of Jamaica rum in 13 gallons 
of rectified spirit of 90 per cent. Tr., and 
add a solution of t>4 pounds of sugar in 
1 A gallons of water. 

Holland Curacoa. Dissolve U fluid 
drachms of oil of orange peel, 20 drops 
of cognac essence, 8 drops of oil of 
lemon, 10 drops of oil of mace, and 1 
fluid drachm of vanilla essence in 13 
gallons of rectified spirit of 90 percent, 
'IV., and compound the fluid with a 
solution of (»4 pounds of sugar in 1A 
gallons of water. Color the liquor 
light brown. 

JCtm Amcricainc. 


Orange |>oel 

Rosemary leaved 

Lavender blossoms 

Cinnamon 

Cloves 

Nutmegs 

Alcohol of 90 |K*r cent. Tr. . . 
Water 


1 |K)uncl 

lluid 07 .. 
« « 

a 

< 4 

1 

4 % gallons. 

4 



Add to the distilled fluid 8 gallons of 
water and 2<> pounds of syrup, and color 
the distillate green. 


Kan iy Amour. Distil : 


Hitter almonds 

Fresh lemon |>eel . . . . 

Cinnamon 

Mace 

Cloves 

lavender blossoms . . . . 
Alcohol of 90 per cent. Tr. . 
Water 


13 ^ ounces. 

Wa. 

fi'A “ 

1 



i i 
i i 


\'V. gallons. 

4 
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Then add 1? gallons of Muscatel wine, 
37 drops of ambergris essence, 22 pounds 
of syrup, and 1 $ gallons of water, and 
color the fluid rose-red. 

Ea u l)' A njent. J >isl i I : 


Fresh lemon pool .... 

Cloves 

Angelica seed 

Hadian seed 

Florentine orris root . . . 

Cinnamon 

Alcohol of 90 per cent. Tr. . 


IHiund. 


ounces. 

H 


'&/* 

i H 

u.t 

gallons. 


I < 


left either colorless or colored pale yel- 
low. 

Eau tie Dauphin. Dissolve 5 drops 
of oil of juniper, 20 drops each of an- 
gelica oil, coriander oil, and oil of gin- 
ger, 10 dro|).s of oil of cardamon, and a 
like quantity of hadian seed oil in ljf 
gallons of rectified spirit of 00 per cent. 
Tr. ; sweeten by adding a solution of 34 
pounds of sugar in 14 gallons of water, 
and filter. 

Eau de Napoleon. Distil : 


Add to the distillate l j quarts of halm 
water, 2G4 pounds of sugar syrup, and 
22 gallons of water. Color the fluid 
red, and mix some silver leaf macerated 
with honey with it. 

Eau D'ArddD. Distil 44 ounces 
each of mace and of cloves, 4? gallons 
of alcohol of 00 per cent. Tr., and 4 

f a I Ions of water. Mix with the distil- 
ate 34 gallons of syrup and 22 gallons 
of water, and color violet. 

Eau l)'Absynth Citronni. 1. Distil 
44 pounds of wormwood leaves, 2 ounce 
of lemon peel, 42 gallons of alcohol of 
90 per cent. Tr.. and 4 gallons of 
water. Add to the distillate 1| fluid 
drachms of oil of peppermint, 2G4 
pounds of syrup, and 34 gallons of 
water. 

II. Dissolve U fluid drachms of oil 
of lemon, 2 fluid drachm of oil of worm- 
wood, 24 drops of oil of peppermint, 15 
drops of anise seed oil, 1] fluid drachms 
of oil of cardamon in 12 gallons of rec- 
tified spirit of 90 per cent. Tr. ; sweeten 
with a solution of 54 pounds of sugar in 
14 gallons of water, and color green. 
The same quantity of oil of orange 
blossoms may he used instead of carda- 
mon oil. 

Eau J)e Cypre. Dissolve 11 fluid 
drachms of oil of lemon, 30 drops of oil 
of bergamot, 20 drops each of oil of cin- 
namon, oil of orange blossoms and of 
vanilla essence, and 24 drops of oil of 
cardamon in 12 gallons of rectified 
spirit of 90 per cent. Tr., and sweeten 
with a solution of G 4 pounds of sugar 
in 14 gallons of water. The liquor is 


Fresh jasmine blossoms . . . 6*4 ouiicob. 

Fresh lemon peel 11 

Cloves 3*4 “ 

Ciiuininou 3*4 “ 

Nutmegs 2*4 “ 

Alcohol 5 gallons. 

Then add to the distillate: 2 fluid 
drachms of vanilla essence, 34 quarts 
of double distilled rose water, 34 quarts 
of orange flower water, 1? quarts of 
peppermint water, 3 pounds of sugar 
syrup, 34 quarts of water, and color 
blue. 

Eau J) y Orient. Distil : 

Fennel 

Dales 

Demon |K*el 

Orange pool 

Pine apples 

Crains of Paradise .... 

Calamus 

Allspice 

Alcohol of 90 per cent. Tr. 

Water 

Add to the distillate 24 gallons of 
sugar syrup and 51 gallons of water, and 
color blue. 

Eau 1)* Or (Hold water). Dissolve 2 
fluid drachm of oil of lemon, 24 drops 
of oil of cinnamon, 24 drops of oil of 
coriander, 20 drops of oil of mace, 15 
drops of oil of orange blossoms in 12 
gallons of rectified spirit of 90 percent. 
Tr., and sweeten by adding a solution 
of 7 pounds of sugar in 12 gallons of 
water. Color the fluid pale yellow, 
filter, and add a small quantity of finely 
macerated gold leaf. 


1 jxmnd. 



2 ounces 

5 * :: 

4% gallons. 

4 
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Kan dc Paradise ( Paradise Water). 
Distil: 


XroHli lemon pool . . . 

Angelica root .... 

Orris root 

Calamus 

Aniso seed 

ltoKowoori 

Cardamons 

Alcohol of 90 per cent. Tr. 


2 *^ pounds. 
3*4 ounces. 
2 

2 n “ 

2 

I 

4% gallons. 


Add to the distillate 264 pounds of 
sugar syrup and 3 gallons of water. 
Color green and add some silver leaf 
rubbed fine. 

Kau dr; s Princesses. Dissolve 80 drops 
of oil of lemon, 80 of oil of bergamot, 
40 of oil of cloves, 40 of oil of balm, 20 
each of oil of cinnamon, oil of bitter 
almonds, and oil of peppermint, 60 of 
vanilla essence, and *10 each of rose 
essence and orange blossom essence in 
2 gallons of rectified spirit of 90 per 
cent. Tr., sweeten with a solution of 7} 
pounds of sugar in 14 gallons of water, 
and filter. 

Kau Precieuse. ( ’om minute 4 1 ounces 
of rosewood and a like quantity of bit- 
ter almonds, and let the mass digest for 
6 to 10 days in 3 gallons of rectified 
spirit. Then press out, filter, and add 
to the filtrate 20 drops of oil of cloves, 
12 of oil of lemon, and 12 of oil of nut- 
meg, and also a solution of 8} pounds 
of sugar in 2] gallons of water. This 
liquor is colored green, and a small 
quantity of silver leaf macerated in al- 
cohol is added. 


Kan Roy a le. Distil: 



JiCmon |>ool 

. 11 

ounces. 

Oran no i»ool 

. 11 

ii 

.IllHlllillO hloHMOIlIH .... 

• «Ya 

«« 

Maro 

. 4U 

c« 

Cinnamon 

: g 

< < 

Cloves 

1 1 

Nutmeg 

1 

a 

Alcohol of IK) per cent. Tr. . 

4 y. gallons. 

Water 

• 1% 

<c 


Add to the distillate 20 drops of am- 
bergris essence, 2 fluid ounces of vanilla 
essence, a like quantity of orange flower 
wafer, 24 gallons of water, 204 pounds 
of sugar syrup, and color the fluid red. 


Kau de Saute. Mix 4 fluid drachms 
of oil of lemon, $ fluid drachm each of 
oil of rosemary, oil of lavender, oil of 
jwqipermint, oil of angelica, oil of mar- 
joram, and oil of eubebs, and 134 
pounds of sugar in 3 gallons of rectified 
spirit of 90 j>er cent. Tr. Color the 
solution green and filter. 

Kau de Sept Gr nines ( Water of 
Seven Seeds). Comminute 4 ounce each 
of anise seed, fennel seed, caraway seed, 
and coriander seed, and 6 grains each 
of dill seed and of wild thyme seed. 
Macerate the seeds for about 14 days in 
34 quarts of French brandy, then filter, 
and sweeten with a solution of 2 i 
pounds of sugar in } of a pint of water. 

Knglish Hitters. I. Compound 41 
ounces of English Hitters essence (see 
Kssencrs) and i fluid drachm of cognac 
essence; sweeten the liquid with a solu- 
tion of 44 pounds of sugar in 14 gallons 
of water, filter, ajid color brown. 

II. Compound 80 drops of oil of 
orange peel, fit) of oil of angelica, 40 of 
oil of wormwood, 24 of oil of marjoram, 
and Hi of oil of cardamon with Ijf gal- 
lons rectified spirit of 90 per cent. Tr. ; 
sweeten the solution with f>4 pounds or 
sugar in 14 gallons of water, filter, and 
color brown. 

Greek Hitters. Dissolve 80 drops of 
oil of lemon, 48 of oil of wormwood, 40 
each of oil of angelica and oil of cala- 
mus, 24 each of oil of mace, oil of cloves, 
oil of bitter almonds, and 12 of carda- 
mon oil, in 1? gallons of rectified spirit 
of 90 per cent. Tr. ; sweeten this solu- 
tion with a syrup of (i pounds of sugar 
and 14 gallons oi water, filter, and color 
reddish brown. 

Hamburg Hitters. Dissolve 1 20 drops 
of oil of cinnamon blossoms, 40 each of 
oil of cloves, oil of calamus, and oil of 
wormwood, 24 of oil of mace, and 20 
of oil of cardamon, in 1J gallons of rec- 
tified spirit of 90 per cent. Tr., and add 
a solution of f>4 pounds of sugar in 14 
gallons of water; filter the fluid and 
color it brown. 

Juniper Liqueur. I. Compound 2 
fluid drachms of oil of juniper and 24 
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drops of oil of cardamon with 1J gallons 
of spirit of 90 per cent. Tr. ; sweeten the 
mixture with a solution of . r >4 pounds 
of sugar in 1A gallons of water, and (li- 
ter the fluid. 

II. Dissolve 2 fluid drachms of oil of 
juniper, 24 drops of oil of ginger. 24 
drops of oil of coriander, and U fluid 
drachms of cognac essence in 2 gallons 
of rectified spirit of 90 per cent. Tr., 
and sweeten (lie solution with 54 pounds 
of sugar dissolved in 14 gallons oi water. 
fcOch's Herb I extra cl. Macerate: 

Lomou pool .... 

tVlamiiH 

Cinnamon .... 

White ginger . . . 

Peruvian bark . . . 

Orris root .... 

Juniper borrion . . 

Hay leaves .... 

CuIm'Im 

Orange |m*oI .... 

Homan awiiomilo . . 

Klder flowoin . . . 

in 21 gallons of rectified spirit of 90 per 
cent. Tr. Then press out and filter the 
fluid. 

Maraschino. Compound 1 pound of 
maraschino essence with 4$ gallons of 
rectified snirit of 90 per cent. Tr. and 9 
gallons of water; sweeten the mixture 
with a solution of 44 pounds of sugar, 
and filter. 

Mogador, Dissolve 40 drops each of 

011 of wormwood, oil of calamus, oil of 
peppermint, and oil of orange peel, and 
20 drops each of oil of cinnamon, oil of 
cloves, oil of ginger, and oil of balm in 
I? gallons rectified spirit of 90 per cent. 
Tr. ; sweeten the solution with •> pounds 
of sugar dissolved in 7 pints of Water, 
color it red with bilberry juice, and 
filter. 

Nectar. Dissolve 120 drops of oil of 
lemon, HO of fennel oil, 40 each of oil 
of calamus, oil of cinnamon, oi 1 of car- 
damon, and oil of orange blossoms in 

12 gallons of rectified spirit of 90 |>cr 
cent. Tr. ; sweeten the solution with 64 
pounds of sugar dissolved in 14 gallons 
of water, color it blue, and filter. 


Oraiuje Peel Cordial. I. Dissolve 2 
fluid drachms of oil of orange peel in 1? 
gallons of rectified spirit of 90 per cent. 
Tr. ; add 6J pounds of sugar in 14 gal- 
lons of water, color the fluid yellow, 
and filter. 

II. Comminute 4 pound of fresh 
orange peel, pour 1? gallons of rectified 
spirit of 90 per cent. Tr. over them ; 
sweeten with <»J pounds of sugar dis- 
solved in 1$ gallons of water, and filter. 

Par/ail IP Amour. Dissolve HO drops 
of oil of lemon, 40 of oil of cinnamon, 
30 of oil of bergamot, 20 of oil of cloves 
16 of oil of nutmegs, and 10 each of oil 
of lavender blossoms and oil of rose- 
mary in 2$ gallons of rectified spirit of 
90 per cent. Tr. ; sweeten the solution 
with 82 pounds of sugar dissolved in 24 
gallons of water, color the fluid pale 
red, and filter. 

Peach Cordial. (Jut 1 pound of 
peaches in slices, then |>oiir 12 gallons 
of rectified spirit of 90 per cent. Tr. 
over them, and allow the mass to digest 
for 8 to 10 days. Then filter and mix 
the filtrate with 14 gallons of good 
white wine and 72 pounds of sugar dis- 
solved in 12 quarts of water. 

Peppermint Cordial. Dissolve 2 
fluid drachms of oil of peppermint in 
12 gallons of rectified spirit of 90 per 
cent. Tr. ; sweeten the solution with C4 
)Mtunds of sugar dissolved in 14 gallons 
of water, ami filler. 

Or, Dissolve 2 fluid drachms of oil of 
peppermint and 1 fluid drachm of cog- 
nac essence in 12 gallons of rectified 
spirit of 90 per cent. Tr. ; sweeten the 
solution with 04 pounds of sugar dis- 
solved in 14 gallons of water, and filter. 

Polish Water. Comminute 04 ounces 
of dried currants, 1 ounce each of anise 
seed, cinnamon, cloves, fennel seed, 
mint, rosemary, marjoram, and galauga. 
Pour 4 gallons of alcohol and 3 gallons 
of rose-water over them, and let the 
mass digest for 14 days. Then add 44 
pounds of sugar syrup, and filter. 

Polish Whiskey. Comminute 4 pound 
of large raisins, 1 ounce of licorice root, 
2 ounce each of cinnamon and carda- 
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moils, 4 ounce each of cloves, galanga, 
gum ammoniac, anise seed, amf corian- 
der seed, and A ounce of safl’ron. Pour 
I V quarts of whiskey over these ingre- 
dients, let the mass digest for a few 
days, then press the liquor out, filter it, 
and sweeten it to the taste with sugar 
dissolved in rose-water. 

Quince Cordial ( Quitlico). Powder 
coarsely 2 ounces of cinnamon, 4 ounce 
of coriander seed, 4 ounce of white 
ginger, and 4 ounce of nutmeg. Macer- 
ate these ingredients for 8 days in 1 
pin} of spirit of wine 85 per cent 
strong, then strain and press out the 
liquid and add 7 pounds of fresh quince 
juice in which 6 pounds of white sugar 
iiave been dissolved, and add 3 quarts 
of spirit of wine 85 per cent, strong. 
Mix the mass thoroughly and filter 
through felt or blotting paper. 

Rosemary Cordial. Dissolve 2 fluid 
drachms of oil of rosemary and 24 
drops of oil of lemon in 14 pints of rec- 
tified spirit of 80 per cent. Tr. ; sweeten 
the solution with 1 pound of sugar dis- 
solved in 14 gallons of water, and filter. 

Rossolio ae Turin. Com: .linute 1 
pound of fresh rose leaves, 4 pound 
each of jasmine blossoms and orange 
blossoms, 1 ounce each of orris root and 
cinnamon, 4 ounce each of cloves ami 
vanilla. Pour 1? gallons of spirit of 
wine over these ingredients and let 
them macerate for 8 to 12 days, placing 
them in a warm place. Then pour off 
the fluid, press out the residue, sweeten 
the liquor with 74 pounds of sugar, and 
let it stand for 3 to 4 weeks. Then 
pour off the clear liquor, filter the sedi- 
ment, and color reel with cochineal or 
cherry juice. 

Rostopschin. Dissolve 14 fluid 
drachms of anise seed oil, 4 fluid drachm 
of oil of cardamons, 40 drops of oil of 
lemon, and 20 drops each of oil of cin- 
namon and oil of coriander seed in 1| 
gallons of rectified spirit of 00 per cent. 
Tr. ; sweeten the solution with f>4 
pounds of sugar dissolved in 14 gallons 
of water, ami filter. 

Scubac. Comminute 44 ounces of 


juniper berries, 2 ounces of coriander 
seed, 1 ounce each of saffron and cinna- 
mon, 4 ounce each of angelica seed and 
anise seed. 4 ounce each of mace and 
cloves, ami the fresh peel of 4 lemons. 
Pour 2 gallons spirit of wine over these 
ingredients and let them macerate for 
2 to 3 weeks. Then boil 14 ounces of 
raisins or dates in IV gallons of water, 
pour off the liquor, press out the residue, 
and sweeten with 64 pounds of sugar, 
and add this to the liquor pressed out 
of the macerated mass. Let the whole 
stand for 3 or 4 weeks, then pour off the 
clear liquor and filter the sediment. 

Soya Aqua Vi t<e. Comminute 3 
ounces of anise seed, 1 ounce each of 
coriander seed, elecampane root, nut- 
meg, and cloves, 4 ounce each of cara- 
way seed and elderberry blossoms, 4 
ounce of Roman camomile, 44 ounces 
each of lemon |>ccl and orange peel, and 
1 4 ounces of cinnamon. Macerate these 
ingredients in alcohol for 2 or 3 weeks, 
then distil them with f>4 gallons of 
rectified spirit, add the necessary quan- 
tity of sugar, and compound the distil- 
late with 1J pints of rose-water and as 
much water as may be required. 

Spanish Hillers . Dissolve 80 drum 
of oil of Crete marjoram (origan}, 40 
each of oil of bitter oranges and oil of 
wormwood, and 20 each of oil of angel- 
ica, oil of cardamon, oil of calamus, oil 
of marjoram, and oil of thyme in IV 
gallons of rectified spirit of 90 per cent. 
Tr. ; sweeten the solution with 64 pounds 
of sugar dissolved in 14 gallons of water, 
color it brown, and filter. 

Stettin Hitters. Macerate 1 pound of 
gentian root, 8V ounces of wormwood. 
1 pound of cloves, 44 ounces each of 
coriander seed, cinnamon, and orange 
peel, 24 ounces each of green oranges 
and quassia in 94 gallons of spirit of 
wine 40 per cent, strong. Pour off the 
fluid, strain the residue, add 11 pounds 
brown sugar, filter the liquor, and color 
it brown. 

Stomach Hitters. I. Comminute 2 
ounces each of calamus, anise seed, car- 
away seed, and fennel, 14 ounces each 
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of ginger and cinnamon, A ounce of 
mace, 1 ounce of cloves, 42 ounces of 
lemon peel, I ounce each of galanga, 
zedoary, and cubebs, 4 ounce of pepper, 
2 ounce of sassafras bark, 1A ounces 
each of rose leaves, myrrh, and laven- 
der blossoms, and 2 ounces of orris root. 
Pour 2 gallons of whiskey and 1? pints 
of water over the ingredients, let them 
macerate for 8 days, then press them 
out, filter the liquor, and add some 
common salt and 44 pounds of crushed 
sugar. 

I I. Comminute A ounce each of speed- 
well, mint, balm, wormwood, arum 
root, zedoary, calamus root, small pome- 
granates, caraway seed, and cinnamon. 
Pour over them 12 quarts of good 
whiskey and let them macerate for 14 
days iii a warm place, with frequent 
shaking in the meanwhile. Then press 
the liquor out, filter, and put it in 
bottles. 

III. Dissolve 40 drop* each of oil of 
orange peel, oil of wormwood, oil of 
mint, and oil of calamus, 20 drops each 

of oil of marjoram, oil ofciirnainon, oil of 

cloves, and oil of cardamon, and 1| Huid 
drachms of cognac essence in 1? gallons 
of rectified spirit of 90 |>er cent. Tr. ; 
sweeten the solution with (>A ]>ounds of 
sugar dissolved in 14 gallons of water, 
color the liquor brown, and filter. 

I V. Dissolve 00 drops of oil of orango 
peel, 40 each of oil of calamus, oil of 
angelica, oil of cardamon, oil of worm- 
wood. oil of ginger, and oil of mar- 
joram, and 2 fluid drachms of cognac 
essence in 12 gallons of rectified spirit 
of 00 per cent. Tr. ; sweeten the solution 
with 54 pounds of sugar dissolved in 14 
gallons of water, and filter. 

V. Vienna Stomach Bitter*. Dis- 
solve 40 drops each of oil of balm, oil 
of orange peel, and oil of angelica, 24 
drops each of oil of marjoram, oil of 
wormwood, oil of cinnamon, oil of cori- 
ander seed, and oil of mace, and 4 fluid 
ounce of cognac essence in 1? gallons 
of rectified spirit of 90 per cent. lr. ; 
sweeten the solution with 72 pounds ot 
sugar dissolved in 24 quarts of water. 


Color red and filter. 

Swiss Cordial. Dissolve 40 drops 
each of oil of worm wood, oil of calamus, 
and oil of peppermint, 24 drops each of 
oil of hitter oranges, oil of marjoram, 
oil of cinnamon, oil of cloves, and oil 
of cardamons in 12 gallons of rectified 
spirit of 1)0 nor cent. Tr. ; sweeten the 
solution with 4A pounds of sugar dis- 
solved in U gallons of water, color the 
fluid green, and filter. 

Thicm's /litters. 1 pound of peeled 
calamus root, 24 pounds of orange peel, 
4 pound of galanga, 2 pound of white 
cinnamon, 5} ounces ol cardamons, 42 
ounces each of cloves and allspice, 2| 
ounces each of anise seed and fennel, 
f>2 ounces of nutmeg, 1 ounce of Itoman 
camomile, and 21 ounces of elecampane 
root arc digested in 17 gallons of spirit 
of wine 50 per cent, strong for 21 hours 
in a still, and then 84 gallons of liquor 
are distilled off, 55 pounds of sugar are 
dissolved in the distil laic, and a sulli- 
eient quantity of water is added to give 
a volume of 204 gallons of liqueur 30 
per cent, strong. 

Tivoli Cordial. Dissolve 80 drops 
each of oil of coriander seed and oil of 
mace, and 40 drops each of oil of lemon, 
tincture of vanilla, oil of cinnamon, 
and tincture of orris root in 1? gallons 
of rectified spirit of 90 per cent. Tr. ; 
sweeten the solution with 5 4 pounds of 
sugar dissolved in 14 gallons of water, 
and color the cordial brown. 

Trappislinc. 34 minces each of 
wormwood and angelica root, 12 ounces 
each of myrtle leaves and calamus root, 
4 ounce of cloves, 34 ounces of carda- 
mons, 7 ounces of iwppcrminl, 24 ounces 
of common balm leaves, 4 ounce of cin- 
namon, and A ounce of nutmeg are 
macerated for 48 hours in 24 gallons of 
rectified spirit 85 per cent, strong; 24 
gallons of water are then added aud the 
macerated mass is distil led. Onegallon 
of water is then added to the distil late, 
and this is compounded with a cold 
syrup of 174 pounds of sugar in 1 gallon 
of water, amt finally asufiicicnt quan- 
tity of water is added to give an entire 
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product of 5A gallons. This liqueur is 
colored green. 

Van ilia Cordial. M neeralo 2i'ouncc.s 
of vanilla beans for a few days in 14 
gallons of rectified spirit and 3 gallons 
of wafer, and then distil the mass. Add 
22 pounds of dissolved sugar to the dis- 
tillate, color it with cochineal, and 
filter. 

Veritable Extrait tV Absinthe. Five 
pounds of auise seed, a like quantity 
of fennel, 14 pounds of elecampane 
root, 2 pounds of calamus, 2 ounces of 
wormwood, 24 ounces of leaves and 
stalks of wild basil, f>4 ounces of bitter 
almonds, 2 ounces each of hyssop, mint, 
and gnaphalium flowers are commi- 
nuted and digested in 3 gallons of recti- 
fied spirit or 90 per cent. Tr. The 
macerated mass is then pressed out, the 
liquor filtered, and 2 gallons of rum are 
added, and the tluid sweetened with .'» 
pounds of brown sugar dissolved in 24 
gallons of water. 

Vienna Hitters. Dissolve 40 drops 
each of oil of bitter oranges, oil of 
wormwood, and oil of Crete marjoram 
(origan), 32 of oil of calamus, 20 each 
of oil of peppermint, oil of marjoram 
oil of anise seed, oil of thyme, and oil 
of cinnamon, 24 of oil of coriander seed, 
and 12 of oil of cloves in 2 gallons or 
rectified spirit of 90 per cent. Tr. Add 
3 quarts of good red wine to the solu- 
tion, sweeten it with f>4 pounds of sugar 
dissolved in 34 quarts of water, color it 
red, and filter. 

Wormwood Cordial. Dissolve U 
fluid drachms of oil of wormwood, 32 
drops of oil of lemon, and 20 drops each 
of oil of cinnamon and oil of cardamon 
in I V gallons of rectified spirit of 90 per 
cent. Tr. ; sweeten the solution with f>4 
pounds of sugar dissolved in 1J gallons 
of water, and filter. 

VI. Ratafias. Ilarbadoes Rata- 
Jia. Dissolve 80 drops of oil of iemon. 
a like quantity of oil of bergamot, 40 
each of oil of cinnamon, oil of doves, 
and oil of mace, and I] fluid drachms 
of vanilla tincture in IV gallons of rec- 
tified spirit of 90 per cent. Tr., and add 


11 pounds of sugar, dissolved in 14 gal- 
lons of water. 

Cocoa Ro tafia. Seven pounds of 
roasted cocoa are digested for I I days 
in 1 gallon of alcohol 35 per cent, 
strong. Sweden the mixture with 18V 
pounds of sugar dissolved in 24 quarts 
of water, filter and add 90 drops ol van- 
illa tincture. 

Citronat- Ratafia. Dissolve 24 fluid 
drachms of oil of lemon and 1 lluid 
drachm each of oil of bergamot, vanilla 
tincture, and essence of roses in 2 gal- 
lons of rectified spirit of 90 per cent. Tr., 
and sweeten the solution with 13 pounds 
of sugar dissolved in 1A gallons of 
water. 

Claret Ratafia. Comminute 2 ounces 
each of anise seed, dill, fennel, and 
coriander seed, and 4| ounces of cara- 
way seed; macerate tbe.se ingredients 
for 14 days in 2 gallons of whiskey 22 
per cent, strong, then strain the macer- 
ated mass through a linen cloth ; add 
54 pounds of sugar dissolved in V pint 
of water, and filler. 

English Ritters Ratafia. Dissolve 
80 drops of oil of hitter almonds, a like 
quantity of oil of angelica, 40 of oil of 
marjoram, 32 of oil of halm, 20 each of 
oil of wormwood and oil of carda- 
mons, 120 of cognac essence, and 80 of 
vanilla tincture in 1} gallons of recti- 
fied spirit of 90 |H*r cent. Tr., and 
sweeten the solution with a syrup made 
of 10 pounds of sugar and 14 gallons of 
water. 

Penned Ratafia. Dissolve 2 fluid 
drachms of fennel oil, V fluid drachm 
of oil of coriander seed, a like (plan lily 
of oil of anise seed, and 1| fluid drachms 
of orange blossom essence in I V gallons 
of -edified spirit of 90 per cent. Tr., and 
sweeten the solution with a syrup made 
of 10 pounds of sugar and 14 gallons 
of water. 

(linger Ratafia. Comminute A pound 
of ginger and h ounce of vanilla beans. 
Pour IV gallons of rectified spirit of 90 
per cent. Tr. over these ingredients, let 
them stand for some time, draw oil* the 
fluid, and sweeten it with a solution of 
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10 pounds of sugar in 14 gallons of 
water. 

Ratafia Chin oi sc {Chinese Liqueur) 
Comminute 14 pounds of green oranges 
and 5| ounces of fresh steins of an- 
gelica; pour 24 gallons of spirit of 
wine over these ingredients, and let 
them macerate for 10 to 15 days. Then 
press the macerated mass out, filter 
the liquid, and sweeten it with 9 
pounds of sugar dissolved in 1 gallon 
of water. 

Ratafia <ic Grenoble.. Comminute 1 
drachm of cinnamon, i ounce of cloves, 

ounces of peach leaves, and a like 
quantity of cherry stones. Pour I gal- 
lon of whiskey over these ingredients, 
and let them digest for 2 to 3 weeks, 
when they are distilled. Add to the 
distillate I gallon of cherry juice, in 
which 2| pounds of sugar have been 
dissolved. 

Mulberry Ratafia. Pour 22 |>ounds 
of spirit of wine over 20] pounds of 
mulberries, 1 pound of orris root, the 
juice of 4 lemons and of 4 oranges, and 
the peel of these fruits. Let them ma- 
cerate for 4 to 6 weeks, then filter and 
compound the filtrate with 64 to 9 
pounds of sugar syrup. 

Orange Ratafia. Slice 20 oranges, 
pour 131 pounds of rectified spirit ot 90 
per cent. Tr. over them, and let them 
stand for 8 days. Then press out the 
fluid, filter it, and add a solution of 
10 pounds of sugar in 14 gallons of 
water. 

Apy/r Ratafia. 264 pounds of apple 
juice, 4 ounce each of cloves and mace, 
7? pounds of sugar, and 22 pounds of 
spirit of wine are allowed to digest for 
I to G weeks, then add some ambergris, 
filter, and color the fluid yellow. 

Rear Ratafia. 264 pounds of pear 
juice, 4 ounce each of mace and cloves, 
7 H pounds of sugar, and 22 pounds of 

spirit of wine. Treat in the same 
manner as apple ratafia. 

Stomachic Ratafia. Comminute 84 
ounces of pomegranates, 1 ounce of 


cabumis root, 4 ounce of cloves, 2 
ounces of caraway seed. 1 ounce qf 
cinnamon, and 1 ounce of mace. Pour 
1 gallon of spirit of wine over the 
ingredients, and allow them to digest 
for 16 or 20 days. Then pour off 
the liquid, and press out the residue. 
Pour .1 quarts of boiling water over 1 
ounce of peppermint, drain off the fluid, 
dissolve in it .34 jMiuuds of sugar, anJ 
add this to the above flu ill. Then let it 
stand quietly for .3 or 4 weeks, when 
the clear fluid is j mured off, and the 
sediment filtered. 

Celery Ratafia. 44 ounces of celery 
seed, 5 drachms of coriander seed, and 
3 drachms of cardamons arc commi- 
nuted and digested for .3 weeks in 24 
quarts of whiskey 24 per cent, strong, 
when they arc distilled on a water bath. 
The distillate is sweetened with 2.1 
pounds of sugar dissolved in 14 pints 
of water. 

Scotch Ratafia. Mix 54 ounces of 
jujube berries, 21 ounces of salfron, 14 
ounces of dates, 14 ounces of grapes, if 
drachm of coriander seed, i drachm of 
cinnamon, and pour } gallon of whiskey 
of 24 per cent, over the mixture. After 
allowing it to digest for 14 days, pour 
off the fluid, and add to it the fluid 
pressed from the residue. Sweeten with 
2? pounds of sugar dissolved in 14 pints 
of water. 

Vanilla Ratafia. Cut 1 ounce of 
vanilla beans in small pieces. Pour 
1.31 pounds of rectified spirit of 90 per 
cent. Tr. over them, add 4 fluid drachm 
of oil of orange blossoms, let them stand 
for 8 days, then filter, add tl pounds 

of sugar dissolved in 14 gallons of 
water, and color pale red. 

Wormwood Ratafia. Dissolve 2 fluid 
drachms of oil of wormwood, .32 drops 
of oil of cinnamon, 20 drops each of oil 
of cloves and oil of cardamons in H 
gallons of rectified spirit, of 90 per cent. 
Tr. ; sweeten the solution with a syrup 
of 8? pounds of sugar, add 1 gallon of 
water, and color green. 
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IIO USEHOLD AND R URAL 

ECONOMY 


Champagne Powder. To convert any 
wine, at n moment's notice, into cham- 
pagne, take 30 grains of dry, pulverized 
bicarbonate of sodium, 23 grains of dry. 
powdered tartaric acid, ami 2 ounces of 
pulverized sugar. Put (lie powder into 
a strong champagne bottle containing 
the wine and cork immediately. Then 
turn the bottle up and the champagne 
will be reaily in one minute. 

( 'ham juta nr Mix/ arc. Add toft quarts 
of must wine I pound of white sugar 
and a little alcohol. One glass of this 
mixture will convert any young wine 
into champagne. 

Curran/ Champagne. Noil pure cur- 
rant. juice to the consistency of syrup 
and preserve in well-corked hollies. 
When to be used add a cupful of this 
syrup to 4 gallon of French uine and 
stir the mixture thoroughly. 

English Champagne. To It) pounds 
of gooseberry juice add f> quarts of water 
and allow if to stand for 3 days; then 
press out and add 3 pounds of sugar 
and let it stand for 5 or tJ weeks, with 
occasional skimming, and add a small 
quantity of brandy and till into bot- 
tles. 

Emit Champagne. Peel and grate 
juicy pears and press out the juice, 
which pour into a cask and cover the 
bung-hole with a linen cloth, and let 
the cask stand in a moderately warm 
room. Fermentation will begin in a 
few days, when the scum must be care- 
fully removed. When the scum ceases, 
till the cask with clear fermented pear 
juice (which has been fermented in a 
closely-corked bottle) and allow the 
cask to rest for 5 or G weeks in a cellar. 
Put a faucet in the cask about * inches 
above the chime, and draw the wine oft* 
into bottles and secure their corks with 
wire covered with pitch or wax. In 
about 2 weeks the wine will be tit for 


use, closely resembling champagne. It 
improves with age. 

Fruit W i n us. A pple Wi ne ( Cider). 
English Process. Store the apples for 
10 io 14 days in an open shed and care- 
fully reject the rotten ones. Then macer- 
ate the' sound apples, enclose the pulp 
in a hair cloth, and place under a press, 
from which the juice is conveyed into 
barrels. I f the apples are pressed with- 
out the hair cloth the bung-holes of the 
barrels must be covered with a brick 
until spring. The juice is then racked 
oft* into other barrels and $ pound of 
hops and some burnt sugar are added 
and the bung-holes closed. The wine 
will not be fit to drink before a year. 

Apple Wine {Normandy Process). 
The apples are crushed and pressed in 
the usual manner and the mice con- 
veyed into barrels; but instead of allow- 
ing fermentation to take its course the 
juice, as soon as fermentation has com- 
menced, is poured into other barrels, 
and again into others as soon as fer- 
mentation recommences. This is gen- 
erally done 3 times. 

The scum and precipitation of the .‘I 
fermentations are then placed in wool- 
len bags and suspended over a vat. 
The very clear apple wine draining 
from them is adde<l to the rest. This 
wine has a very agreeable taste and can 
be kept for a long time. 

Apple Champagne ( Champagne Ci- 
der). To a champagne bottle full of 
apple wine take 2 to 3 ounces of sugar, 
dissolve it in the wine, add as quickly 
as possible V ounce of finely-powdered 
tartaric acid and 1 drachm of finely- 
powdered bicarbonate of sodium, cork 
the bottle, secure the cork with wire, 
and let it lie for ft clays, when the cham- 
pagne cider is ready for use. 

Ilirch Wine. Bore holes in birch 
trees in the spring before the leaves ap- 
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pear and insert lubes to drain oil* the 
sap or juice. Branches of elder hush 
are often used for tubes. Large trees 
can lie tapped in several places without 

injury. If a sufficient quantity of juiet 
is not obtained in I day, it should be 
kept in bottles hermetically closed by 
covering the cork with wax or pitch. 

Boil the juice, after a sufficient quan- 
tity has been collected, and carefully 
remove the scum as it arises. Then add 
4 pounds of sugar and the rind of 1 
lemon to every gallon of juice, and boil 
for J hour longer, carefully removing 
the scum. W hen cold the juice is fer- 
mented by adding yeast spread noon 
toasted bread, and is then allowed to 
stand for 5 to *> days, being stirred oc- 
casionally. Now take a chain barrel 
bolding exactly tin* quantity of wine 
prepared, suspend in it a piece of ignited 
sulphur, close the bung until the sul- 
phur is extinguished, and then bring 
the wine into the barrel. As long as 
fermentation continues the bung is 
placed loosely in the bung-hole. W hen 
fermentation* ceases the bung is driven 
in tight and the barrel allowed to lio 
for 3 months, when the wine is drawn 
into bottles. 

Rlackherry H7m\ ( 'over ripe black- 
berries with boiling water in an earthen 
or wooden vessel ami, when cool enough 
to admit the hand, crush the blackber- 
ries; cover tin* vessel and allow it to 
stand until the berries arc forced to the 
top, requiring generally 2 or 3 days. 
The clear juice is then drawn off into a 
similar vessel and l pound of sugar 
added to every 3 gallons of fluid, when 
the whole is thoroughly stirred together 
and allowed to stand for 8 to >0 days. 
The wine is then filtered through a bag 
into a capacious vessel. The next morn- 
ing 4 ounces of isinglass, previously 
soaked for 12 hours, are slowly boiled 
in 1 pint of white wine. When all is 
dissolved the above quantity is added 
to every gallon of the wine, the whole 
allowed to boil up once, and then 
poured into a cask. 


Cherry Wine. Free perfectly ripe 
cherries from the stems, crush, and 
press them through a hair sieve. Then 
add to every gallon of juice 2 pounds 
of sugar and place it in a vessel just 
large enough to be entirely filled with 
it. When fermentation has run its 
course and no noise can he detected in 
the barrel, drive in the hung and allow 
the barrel to lay for 3 months, and then 
fill the wine into bottles. 

Currant Wine. To every gallon of 
currant juice add 1 pound of sugar. 
When the sugar is dissolved put the 
juice in a cask, which should be en- 
tirely filled with it. Put this in a cellar 
until fermentation has run its course, 
then fill it up with juice previously 
fermented and close the bunghole. 
The wine remains in this barrel for (5 
months, when it is drawn off into an- 
other barrel or into bottles. 

Another Receipt. A beverage re- 
sembling Madeira wine is obtained by 
using eoual parts of gooseberry and 
currant Juice, dissolving in it 1 pound 
of sugar for every gallon of juice, and 
allowing the whole to ferment. The 
clear wine is then drawn off into an- 
other barrel and 1 pint of French brandy 
added to every gallon of it, when the 
bunghole is closed as tight as possible 
and the barrel allowed to lie in a cellar 
for 5 to 6 months, when the wine is 
drawn off into bottles. 

Damson Wine. Ten pounds of dam- 
sons, when quite ri|w*, arc crushed and 
ladled in 1} gallons of water. Then 
press out the juice, add 3 pounds of 

3 \r, let it ferment in a barrel, and 
, after a fortnight, a little good 
brandy to it, when it will he fit to fill 
in bottles. 

JMerberry Wine. Bemove the stems 
from 1(K) pounds of elderberries, crush 
and boil them ; then mid 50 pounds of 
sugar 2 pounds of cream of tartar, and 
35 gal Ions of water, and let the mixture 
ferment. By adding a little ginger, 
cloves, raisins, and yeast, it will yield 
at the termination of the fermentation a 
wine similar to Cyprus wine. 
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Ginger Wine. Add 20 pounds of 
sugar to 12 gallons of water and boil to 
a syrup. Then boil in a separate vessel 
1 pound of white Jamaica ginger in 24 
gallons of water and add. win le boiling, 
a few lemon peels. Tlicn mix both 
liquids, add a little yeast and 4 pounds 
of seeded raisins. Let it ferment for 
several weeks, and then add 1 pound of 
tartaric acid ami 2 gallons of elderberry 
juice. 

Honey Wine. To 2 pounds of honey 
add 1 gallon of water. Boil the mix t- 
urc for 1 hour, continually skimming 
it; then add some yeast and let the 
liquid ferment, hanging into the barrel 
a bag containing bruised spices, such 
as coriander seeds, cloves, ginger, and 
calamus, of each 1 ounce, 'flic fer- 
mented liquor will be clear after I 
month, when it can be drawn into bot- 
tles. 

Orange Wine. Boil 40 pounds of 
sugar for \ hour with 131 gallons of 
water. At the same time press out and 
filter the juice of 75 oranges and mix it, 
together with the rinds, with the sugary 
fluid after the latter has been cooled off 
to about 85° F. The mixture is then 
poured into a cask and frequently stirred 
during 3 or 4 days, when the cask is 
bunged and placed, in a cellar for 6 
months, when the wine is drawn off. 

Orange Wine with Lemon. Dissolve 
f»4 pounds of sugar in 14 gallons of 
water at a temperature about 105° F. 
Add to this the juice of 5 good lemons 
and 3 table-spoonfuls of beer yeast, and 
let the mixture ferment for 48 hours. 
In the meanwhile grate the rinds of the 
lemons and those of 25 oranges upon 
1 pound of loaf sugar, add this to the 
fermenting liquid and immediately 
afterwards the juice of the 25 oranges, 
and then let the whole ferment for 48 
hours longer. Then pour the fluid into 
a cask, add 1 pint of wine, bung the 
cask, and let it lie for 6 months, when 
the wine can be drawn off into bottles. 

Raisin Wine, To 04 pounds of 
raisins add 20 pounds of water, 2 pounds 
of sugar, 88 ounces of cream of tartar, 


and sufficient yeast to bring the mass 
into fermentation. If the wine is to be 
consumed at once it is not necessary to 
add yeast. 

A nother Receipt. Pour 30 gallons of 
ordinary wine over 20 pounds of raisins 
previously picked over, freed from stems 
and stoned, and stir the mass thoroughly. 
Nert prepare a solution of 8J pounds of 
fine loaf sugar in 1 gallon of water by 
boiling, and when this is cold add it 
to the raisins and wine; then add a 
saturated solution of 1 ounce of bicar- 
bonate of potassium and immediately 
afterwards a solution of 1 ounce of tar- 
taric acid in a little water. Hung the 
cask loosely, shake it thoroughly, place 
it in a moderately warm place, ami then 
remove the bung. After 4 weeks add 
44 jxmnds of loaf sugar and ft like 
quantity after (> weeks. Fermentation 
will cease in 8 to 10 weeks. The wine 
can then be fined with gelatine, isin- 
glass, or white of egg, and drawn oil* 
into bottles. It has an agreeable taste 
resembling very much that of Spanish 
wine. 

Raspberry Wine. Crush the berries 
with aspoou and filter the juice through 
flannel into an earthen pot. To each 
quart of the juice odd 1 pound of fine 
sugar, stir the mass thoroughly, and let 
it stand for 3 days. Then pour oil* the 
clear fluid, mid to every quart of iuicc 
24 gallons of white wine, and fill the 
liquor in bottles. The wine can be used 
in (> to 8 days. 

(iingcr Beer. To 3 gallons of water 
add 44 ounces of bruised ginger root, 2 
ounces of cream of tartar, and 44 
pounds of sugar. Boil for a few min- 
utes, and after cooling add about 1 
table-spoonful of fresh yeast. Cover 
up the vessel with a thick flannel cloth 
and let it stand over night. Then add 
a little essence of lemon, strain it, put 
the fluid in clean bottles, and secure the 
corks with twine or wire. The beer 
will he fit todrink after standing 4 days. 

English Ginger Beer. Boil 3 ounces 
of pulverized ginger, 2 ounces of cream 
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<>* tartar, and 2 pounds of siijrar with 
1 \ callous of water. When cold add a 
table-spoonful of yeast to the fluid, let 
it, stand over night, theft filter, and 
draw into bottles which should be well 

corked. 

Spruce Herr. Put into a common 
soda bottle about 30 grains of bicar- 
bonate of sodium, 10 drops of essence 
of spruce, and about 30 grains of crys- 
tallized tartaric acid. Fill the bottle 
quickly with spring water, cork, and 
secure Ihc cork with twine or wire. 

Another /teccipt. Comminute the 
young sprouts of the spruce tree, then 
boil them with water until they turn 
yellow and the bark needs off easily. 


Add some toasted bread and malt, let 
the fluid ferment in the ordinary man- 
ner, and bot t le. The proportions of the 
materials used are as follows: Ten 
gallons of water, 1? quarts of young 
spruce sprouts, 4 pint of syrup (or, 
instead of the syrup, 1 pint of malt 
or J pint of carrots), and some toasted 
bread and yeast. 

Knglish Spruce Jiecr. Comminute 
the young spruce sprouts, press out the 
juice, and boil it down to the consist- 
ency of syrup. Put the syrup in well- 
closed bottles, where in the course of 
time it will lose all taste of resin. 
When it is to be used dilute the neces- 
sary quantity with water and ferment 
with yeast. 


I rum llii! Aidiims 



From The Archives 


Here is a selection Irom 19th 
Century Harpet S Monthlies They are 
various entries in the science sections 
which aic thought provoking and 
sometimes clover 1 here might be an idea 
hGre. dropped back then but worthy ot 
reconsideration 

EXTINCTION OF TIIF. TASMANIAN RACK. 

Tim extinction of a *(»r ill the heavens ha.* ne 
various time* excited tlm interest of astronomer*. 
To the philanthropist the destruction of an entire 
rare should lx> a matter of much greater moment. 
\Ve are informed that the hist male Tasmanian 
ho* recently departed this life, nnd tlmt the sole 
survivor of the ntmiiginn! inhabitant* of the isl- 
and is nil aged female. 


('Annul. 1C ACID AND CnOLIRA. 

A 1‘nria journal contains a letter from a cor- 
respondent in Nicaragua, detailing the eflcct of 
the use of carMie acid as a preventive of disease 
during the cholera epidemic in that country. 
The superintendent ol an extensive plantation, 
employing several hundred permit, took llm mis 
million to water the corridors and interior of tho 
liuihlings every day with a solution of tho ackl, 
nml had the pleasure of finding, as tho result, 
tlmt not n single meml>er of his establishment 
died of th« disease, although many fatal eases 
were constantly occurring in the neighborhood. 
An ndditinnftl advantage was tho disappearance 
of intermittent fever, as well ns of fleas, bug*, 
and oilier vermin. It was also used with entire 
success in driving away ant«, which are ao 
troublesome aa neighbor* in trvpicnl countries. 

REMEDY FOR WHITE ANTS. 

The ravages of the white ants in tropiral coun- 
tries are familiarly told of in wotks of travelers, 
*nd given as ar-ong the most retnniknlde curiosi- 
ties of insect life; and much ingenuity has been 
expended in the attempt to eiadirate or destroy 
them. It is said by a Into writer ihi! by restor- 
ing common salt around places frequented by 
them they "ill *oo« be made to disappear en- 
tiirly. 

0 UN-COTTON IN lllfUILTIIIDB OF CARBON. 

According to Dr. Illeekrode, if gnn-eotton be 
first wet with bisulphide of carbon (a highly in- 
flammable liquid), and an electric spark l>e juvss- 
ed through it, instead of producing an explosion 
of the cotton, the bisulphide alone is act firo 
to, the gun-cotton apparently remaining intact 
among tho burning bisulphide, presenting al- 
most the aspect of n mass of snow slowly inching 
away. ‘Ilic experiment may be varied by using 
either benzine or alcohol instead of tho bisul- 
phide, nnd igniting it afterward with any flame. 
All the«e liquids yield the same result, and there 
is no danger in the cx|«eriinent, even if large 
quantities arc used. This cuiious phenomenon 
is explained by Dr. AM, who says that “ these 
results indicate that if, even for the briefest 
Space of time, the gases resulting from the first 
notion of heat on gun-cotton upon its ignition in 


«*l*en air are impeded from completely enveloping 
the burning extremity of the gun-cotton Iwisl, 
their ignition is prevented ; nnd ns it is the com- 
pniativciv high tempera turn produced l»v their 
combustion which eflcct* the rapid mul morn 
complete comhiisiion of the gun cotton, the mo- 
mentniy extinction of the gases, nnd the contin- 
uous abstraction of bent by them ns they escape 
f' mn the |-iiiit of coinhuatlon, render it "impossi- 
ble for the gun cotton to continue to burn other- 
wise than in the slow nnd Imperfect manner, un- 
dergoing n transformation similar in chnructor 
to destructive distillation." 

As a piactiral application of tlieso facts, it Is 
suggested that if gun cotton he kept in n flask in 
n layer of l-cnzine or bisulphide of cm Iron, the 
danger of explosion in ease of a Are i* obviated, 
since, if the liquid i« ignited by any mentis, the 
gnu cotton will bum slowly nnd gradually. When 
required for use, a brief expmuuo to the air re- 
stores Its explosive qualities. 

EXTRACTION OF PEI'SIN BY Of.YCHRINK. 

Among the many applications of glycerine, not 
the least important is that which lin* recently 
been made of it in the extraction of pepsin nnd 
other ferments found in nniinnl nnd vegetable 
bodies. If (ho inueons inembinnc of n pig's 
stomach l»o well washed, and, after the removal 
of the water, Ih? reduced to lino slued* and 
bruised, and the whole bo then covered with 
pure glycerine, this will he found, after standing 
twenty-four hours, to have extracted the pepsin 
in an appreciable quantity so ns to roadily digest 
fi brine. Tho opomiion may be repeated sovcinl 
times successively with a similar result. 

On treating these glycerine extract*, after fil- 
tering. with a large execs* of nlcolml, a pieclpi- 
tnte i* obtained, which, eoparated by filtration, 
nnd being redisoalved in acidulated water, lias 
strong peptic qualities, with very slight proteid 
reaction. Mr. Foster, in calling attention to tliia 
method in Mature, dwell* upon the importance 
of glycerine in tin* and similar application* in 
working out the problem* of the so-called fer- 
mt"i«, n* these glycerine extinct* .seem to re- 
main unchanged for a long period, tlm* allowing 
a stork of ferment to be continually kept on 

Continued on page 2752 
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LIQUORS AND BEVERAGES 


Beer Brewing. The fabrication of 
beer is divided into three principal 
operations: l. Fabrication of malt. 

2. Preparation of the Ihpior containing 
the dextrine and sugar ; and 3, the fer- 
menting of Ibis Ihpior. 

1. Rubrication of Moll requires 3 
operations: a, Steeping; b t (ierniinat- 
ing (Couching) ; c , Kiln-drying. 

a. Sleeping. The barley is first uni- 
formly moistened in the steeping-vat, 
and then covered with water 4 to (I 
inches deep. The light grains Moating 
on top are removed. 1 hiring this oper- 
ation carbonic acid is evolved, the water 
Acquiring a yellowish color, while the 
barley absorbs water equal to about J 
of its volume, the increase in weight 
being more than 4. After 24 hours the 
water is drawn oil and replaced by 
fresh, this being repeated 3 or I times 
according to the temperature of the 
air. The operation is finished if tin- 
grains can be crushed between the 
lingers without, exuding in the form 
of a milky juice. In steeping, strict 
attention must, be paid to avoid acid 
fermentation. 

/>. Germinating {Couching). The 
water being drawn oil* the barley is 
allowed to drain oil* and laid upon the 
couch lloor of stone Mags in heaps f> to 
8 inches high, and turned every f> or t; 
hours to insure an even temperature 
and uniform germination. The tem- 
perature of the heap should never be 
allowed to rise above G0° F. When 
germination begins the heap is piled 
up from 7 to 14 inches high. The tem- 
perature rises from 77° to S0° I\, and the 

barley commences to sweat, which may 
be recognized, if, on thrusting the hand 
into the heap, it. not only feels warm 
but gets bedewed with moisture. The 
radicles and aerospire begin to develop. 


'flic latter issues from the same end of 
the grain as the radicle, but turns over 
and proceeds within the husk towards 
the other end, and would there come 
forth as a green leaf were ils progress 
not arrested. The malting, however, 
is complete before the aerospire becomes 
a leaf. As soon as the radicles and 
aerospire begin to grow, the barley, to 
admit air and check ton rapid develop- 
ment, is spread thinner upon the lloor, 
and turned over several times in the 
course of the day. As soon as the radi- 
cles have become 11 longer than the 
barley, ami are contorted so that the 
grains hook into one another, and the 
aerospire is just beginning to push 
through, the barley is spread very thin 
on the floor, and when it feeds no lon- 
ger moist, brought into tin* kiln. 

Kiln-drying expels the moisture 
from the germinated grains and con- 
verts the starch into dextrine and 
glucose, and stops the progress of germi- 
nation and renders the mass lit for 
storage. The kiln is a chamber with a 
perforated iron or copper bottom to 
allow the heated air to permeate 
through the malt, which is spread upon 
the bottom about 3 to 4 inches deep. 
The temperature must not be too high 
at first, and is gradually increased to, but 
must never rise above, 158° F. During 
the kiln-drying the roots and aerospire 
of the bailey become brittle and fall 
otf, and arc separated by a wire sieve. 
The barley, by germinating and kiln- 
drving, loses 8 per cent, of Its weight. 

2. I 'reparation of the Liquor con- 
taining the Dextrine and Sugar ( Mash- 
ing). 'flic object of this operation is 
to extract from the malt the sugar and 
dextrine by means of water, and to 
convert the starch into the same sub- 
stances by the diastase. The beer, lie- 
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sides alcohol, must, contain dextrine, and 
the action of the diastase must therefore 
hear res te< 1 1 >e fn re the d e x tr i ne is e 1 1 ti re ly 
coiiverted into sugar, this being ac- 
complished by hoi link’d he watery solu- 
tion. 'The operations necessary for 
gaining beer from the malt are: a. the 
actual mashing, or preparation ot the 
wort; b, boiling the wort with hops: 
and c } cooling the hoi led wort. 

a. Motiving. 'The malt is coarsely 
ground in a grain-mill and mixed with 
water in a vat, and after 1 to <i hours 
immersion, hot water is added to raise 
the temperature to 1(»8° F., the vat 
covered, and the mash allowed to 
stand for 1 to 2 hours, when the clear 
wort {wort-black) is drawn olf into a 
covered vessel and the residue washed 
several times with water. 

b. Hoi ling the. Wort with Hops. The 
clear wort is boiled in the copper to- 
gether with the hops. 'The albumen 
and unchanged starch are precipi- 
tated by the tannin of the hops, and a 
bitter taste imparted to the beer and 
its durability augmented. Alter boil- 
ing for several hours I lie wort, to pre- 
vent acid fermentation, must be im- 
mediately cooled. 

c. Cooling. In small breweries the 
beer is run into coolers, but in larger 
establishments refrigerators of various 
constructions are employed. 'The cooler 
is a large shallow vessel constructed 
of planks. It must be so placed that 
tin* wort can be cooled as quickly as 
possible to 00° to (>8° F. In bring- 
ing the wort in the cooler the ex- 
hausted hops are retained by the hop- 
strainer. 

d. Fermentation. When the wort is 
sufficiently cooled it is conveyed into 
the fermenting vat. Fix or 8 hours 
after the yeast has been added fermen- 
tation becomes active. The tempera- 
ture of the fermenting cellar should 
not rise above 59° F. A thin white 
froth appears first on the middle, and 


spreads gradually over the whole sur- 
face, whose color gradually changes 
into a yellowish-brown by the action 
of the air. Fermentation is finished 
in to 8 days, according to the temper- 
ature of the cellar. After the beer is 
clear it is drawn olf into barrels in the 
store-cellar for after-fermentation. 

Improved Process of Brewing. The 
malt is mashed with water at 1*10 to 
158° F. in a vat hermetically closed 
and provided with a stirring apparatus, 
double bottom, man-hole, etc., whereby 
the mash acquires a temperature of 120° 
F., which is raised to 107° F. by intro- 
ducing steam at 257° F. between the 
2 bottoms of the mash tun. The clear 
mash is then forced by steam from the 
grains into the clear mash-back stand- 
ing higher than the mash tun. To dis- 
solve the peptones, etc., the grains are 
steamed and then cooled oil to 107° to 
178° F. by squirting cold water over 
them, and the clear mash is then 
brought back into the mash tun in 
order to undergo a second complete 
saccharization. 'The mash is then 
heated to 212° F., and, after resting, 
forged into the hop-hack. 

Aew Brewing Process. The mash is 
thoroughly worked for 5 minutes in 
water at 520° F., and allowed to stand 
for 10 minutes. Thesupei natant. liquor 
is then brought into the clarifying tun, 
and to every 2-0 gallons are added 1 
pound of scalded hops and $ ounce of 
carbonate of lime. The thick mash re- 
maining in the copper is first heated to 
l*lf>° F., and then to 170° F., and after 
saechari zation is complete, boiled for 1 
hour with an addition of 2? ounces of 
carbonate of lime to every 2000 gallons 
of mash ; the liquor first drawn off from 
the thick mash is then added. After 
standing for 1 hour the wort is pumped 
into the pan and boiled for 2 hours, 
fhe hops, previously boiled alone for 2 
hours and cooled off to 190° F., are 
then added to the mash, cooled to the 
same temperature. The wort is then 
pumped into the cooler, where 2 to 2£ 
ounces of carbonate of lime are added 
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lo every *2000 gallons. 

To prevent fermentation ami putre- 
faction of the albumen, 4 ounce oi mag- 
nesia are added to every quart of the 
setting yeast. 

Clarifying Beer. A very concen- 
trated solution of phosphate of soda is 
first put into the wort, and then gyp- 
sum or chloride of calcium and slaked 
lime are added. Instead of the soda 
salt, phosphoric acid or some soluble 
phosphide of lime may he employed. 
This clarifier can be used at any stage 
of the process, either before or after 
fermentation. The same process is 
also recommended for other fermented 
liquors. 

Flaxseed Pulp for Clarifying Brer. 
For every 00 gallonsof beer boil f pint 
of washed flaxseed in I gallon of water, 
replacing the water lost by evaporation 
by fresh. Separate the pulpy liquid 
from the seeds by straining and add it 
to the brewing A hour before mixing 
the hops with it. When the latter is 
added the flaxseed pulp coagulates, 
enclosing the substances which make 
the beer turbid and settling with them 
on the bottom of the boiler. Deer pre- 
pared in this way becomes clear in a 
very short time, its taste being not in- 
jured in any respect. 

/leaver's Bitch. Light Yellow Bitch. 
Melt in an open iron boiler 100 |M>unds 
of pine pitch, and then add, with con- 
stant stirring, 5 to <> pounds of caustic 
soda-lye of 10° II. When the mass in 
the boiler no longer rises, and the for- 
mation of bubbles has ceased, the fatty 
pitch is poured into iron moulds and 
allowed to cool. 

Brown Bitch. I. Melt in an open 
iron boiler 150 pounds of pine pitch 
and 50 pounds of red, transparent Amer- 
ican rosin ; then add 10 pounds of recti- 
fied heavy rosin oil, stir thoroughly, 
and pour into moulds. 

II. Composed of pine pitch 100 
pounds, red, transparent rosin 85 
pounds, and rectified heavy rosin oil 

10 pounds. 

III. Seventy -five poundsof pine pitch, 


140 pounds of red, transparent rosin, 



IV. Pine pitch 50 pounds, red, trails- 

C arent rosin 150 pounds, and rectified 
eavy rosin oil 10 pounds. 

V. Pine pitch 40 pounds, brown rosin 
160 pounds, and rectified heavy rosin 
oil 10 pounds. 

Ordinary Brown Brewer's Bitch. 
Melt in an open iron boiler pine pitch 
30 pounds, brown rosin 175 pounds, and 
rectified heavy rosin oil 10 pounds. 

Hop Bitch. Melt good brewer’s pitch 
for 4 hour with 5 per cent, of hops, 
pass the mixture through a fine wire 
cloth, and finally add 0.01 per cent, of 
oil of hops. This pitch, it is claimed, 
contributes to make the beer durable 
and aromatic. 

(llaze for Beer Barrels. Glazing 
beer barrels, being cheaper and better 
than pitching, is adopted in many large 
breweries. For this purpose dissolve 
4 pound of rosin, 4 pound of shellac, h 
pound of turpentine, and A pound of 
yellow wax in 1 quart of strong spirit 
of wine, and apply the solution twice to 
the inside of the barrel by means of a 
brush. As soon jus the second coat is 
dry, apply one prepared by dissolving 
1 pound of shellac in 1 quart of strong 
spirit of wine. This varnish closes the 
pores, does not break off nor injure the 
taste of the beer. 


/V<»/. Artemus recommend? to coat 
the inside of the barrel with a solution 
of soda water-glass of 1.25 specific gravity 
rubbed up with A of 1 per cent, of 
magnesia. This glaze is very cheap 
and, as it can only be dissolved by long 
continued boiling ill water, allows of a 
thorough cleansing of the barrels. 

Testing Beer for Foreign Bitter Sub- 
stances. Heat about 2 quarts of the 
beer, to he examined over a water-bath 
until the largest part of the carbonic 
acid and about J of the water are evapo- 
rated. To precipitate the bitter sub- 
stances derived from the hops, com- 
pound the fluid, while still hot , with 
basic acetate of lead as long as a pre- 
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einitate is formed. 'The richer (he lead 
sail is in plumbic oxide the more readily 
will the hop constituents he removed. 
Filter off the precipitate of lead as 
quick h/ as possible, profiting it at the 
same time from the action of atmos- 
pheric carbonic acid, which would de- 
compose it. Washing out the precipi- 
tate is not advisable. The excess oi 
lead added in the filtered fluid is pre- 
cipitated with the necessary quantity 
of sulphuric acid; a quick settling of 
the sulphate of lead is accomplished by 
an addition of about -10 drops of a solu- 
tion of 1 part of gelatine in 20 of water 
before adding the sulphuric acid. The 
final, after it is again filtered, must, if 
the beer was unadulterated, have no 
bitter taste if a few drops of it are 
placed upon the tongue. 

Now compound the fluid with suffi- 
cient ammoniacal liuuor to neutralize 
all the sulphuric acid and a part of the 
acetic acid. Then evaporate it in the 
water-bath to h pint. To precipitate 
the dextrine, etc., mix the residue with 
t parts by volume of absolute alcohol, 
shake the mixture thoroughly, then 
place it in the cellar for 2 1 hours, and 
finally filler it. Alter distilling off Ihe 
largest part of the alcohol, mix the 
aqueous residue of distillation, now re- 
aetingaeid, successively with petroleum- 

ether , benzole , and chloroform. Then 
add ammonia to the aqueous fluid until 
it shows a perceptible alkaline reaction, 
and (hen repeat the shaking with the 
three fluids in the order given. 

/’ ore Herr prepared from malt and 
hops shows, if treated in this manner, 
the following action : 

Acid Mixtures. Petroleum-ether.' 9 
The solid part obtained by evaporating 
the residue of the mixture with petro- 
leum-ether has scarcely any biller taste, 
and when dissolved in concentrated 
sulphuric acid \, in sulphuric acid and 
sugar, or in nitric acid, gives a very 
slightly yellowish-colored solution, and 
in concentrated hydrochloric acid al- 
most a colorless one. 

Benzole l withdraws only very small 


quantities of a resinous substance, which 
acts towards the mentioned acids in a 
similar manner as that isolated by the 
petroleum-ether. This substance has 
also only a slightly bitter taste. 

Chloroform nets similar to benzole. 

A mmoniacal Shakings. # Petroleum - 
ether absorbs next to nothing. 

Benzole withdraws only traces of a 
substance giving no characteristic re- 
action of color. 

Beer Wort acts in the same manner 
as fermented beer. 

By the same method the addition to 
the beer of the following 13 substitutes 
for hops can be shown. 

1 . Wormwood. On shaking the acid 
fiuid with petroleum-ether, ethereal oil 
is found, which is recognized by its 
odor and a part of the bitter substance. 
The residue of evaporation gives a 
brown solution in concentrated sul- 
phuric. acid, which, on being allowed 
to stand in the moist air of a room, 
assumes a violet color. Compounded 
with sulphuric acid and a little sugar 
it acquires gradually a red-violet color. 
Bv dissolving a part of the evaporated 
residue in a little water the filtered 
solution reduces ammoniacal solution 
of silver, while precipitates are obtained 
with chloride of gold and potassium 
mercuric iodide, but only slight tur- 
bidity with tannin, potassium bromide, 
potassium iodide, and mercurious ni- 
trate. 

Benzole and Chloroform absorb also 
the bitter substance which reacts as de- 
scribed above. 

2. Marsh Rosemary (Scdum palustre). 
In the extract with petroleum -ether 
some ethereal oil having the character- 
istic odor of marsh rosemary is found. 
The small residue treated with conceii- 


•Should boil between 91 .4° and 140° K. 
f The sulphuric acid should ho a* free as 
possible* from nitric arid 

\ Benzole boiling at 176° to 177.8° F., and 
previously rectified, must he used. 

<J Before making the fluid alkaline it must bo- 
unce more mixed with petroleum-other, in 
order to remove all traces of chloroform. 
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trail'd sulphuric acid acquires a more 
brownish color than ordinary beer, but 
for the rest does not remarkably differ 
from it. 

Benzole and Chloroform absorb amor- 
phous substances of a bitter taste, which 
give dark red-violet solutions with sul- 
phuric acid and sugar, anil, on being 
boiled in dilute sulphuric acid (1.10', 
develops an odor of ericinol. The solu- 
tion reduces chloride of gold and alka- 
line solution of copper, while a precipi- 
tate is obtained with potassium iodide 
and tannin, but not with basic lead 
acetate. Benzole also absorbs small 
quantities of a substance which reduces 
ammoniacal solut ion of silver. Chloro- 
form absorbs a substance which is pre- 
cipitated with potassium -mercuric 
iodide. 

3. Bog Bean , Marsh Trefoil (Meny- 
anthes trifoliata). In the extract with 
petroleum-ether only traces of the bit- 
ter substance are found., Benzole and 
chloroform absorb more of the bitter 
substance ( menyanthin ), the taste of 
which can be detected in the evaporated 
residue. The latter, on being heated 
with dilute sulphuric acid (1.10), de- 
velops also the characteristic odor of 
menynnthol , reduces ammoniacal solu- 
tion of silver, and is precipitated or, at 
least, made turbid with potassium-mer- 
curic iodide, potassium iodide, tannin, 
and chloride of gold. 

Nothing characteristic is found on 
shaking with ammoniacal liquor. 

4. Quassia. Petroleum-ether absorbs 
but very small traces of the exceedingly 
bitter quassiin, which does not differ by 
any other reaction from substances ob- 
tained from pure bcerl Larger quan- 
tities of quassiin are isolated by benzole 
and especially by chloroform. When 
treated with sulphuric acid and sugar 
it acquires a pale reddish color, reduces 
slightly ammoniacal solution of silver 
and chloride of gold, and precipitates 
potassium-mercuric iodide, potassium 
iodide, tannin, and basic lead acetate. 

5. Colchicum Seeds. Petroleum-ether 
yields substances similar to those iso- 


lated from unadulterated beer. Ben : 
zoic absorbs small quantities cf colchi - 
cin and colchicein, which taste bitter 
and give a yellow solution with concen- 
trated sulphuric acid, which, on salt- 

I ictrc being added, acquires a violet, 
due, and later on a green color. The 
bust reaction of color being also obtained 
with nitric acid of 1.30 specific gravity. 
Bv adding to the solution in nitric acid, 
when it has ceased to throw up bubbles, 
caustic potash, until a strong alkaline 

reaction takes place, a very durable 
cherry to dark-red coloring is obtained. 
The chloroform residue yields larger 
iiuan ti tics of the above constituents of 
the meadow saffron, so that, besides the 
above-mentioned color reactions, precip- 
itates are obtained with the alkaloid 
reagents commonly used. 

ti. Indian Berries ( Coctiuli Indici), 
Belroleuin-elher, and Benzole absorb 
from the beer adulterated with Persian 
berries only such constituents as from 
pure beer. With chloroform and, 
still easier, with amyl alcohol the pie.ro 
toxin is withdrawn from the fluid, but, 
on evaporating, it. remains behind gen- 
erally in such an impure state that it 
cannot be directly used for color re- 
actions. It is therefore best to test 
whether a part of the residue reduces 
an alkaline solution of copper, and 
another part, dissolved in water, lias a 
poisonous effect upon fishes. In this 
case, re-dissolve the remainder of the 
residue in warm water, shake again 
with chloroform, and repeat this until 
the residue of the chloroform shakings 
appears crystalline, after having been 
allowed to evaporate spontaneously in 
the ordinary temperature of a room. On 
re-dissolving the residue in alcohol, and 
allowing it to evaporate slowly, large 
needle-like crystals should remain be- 
hind, which give a yellow solution in 
concentrated sulphuric acid. By mix- 
ing this solution intimately with f> to G 
parts by weight of pulverized saltpetre, 
then moistening it with sufficient, pure, 
concentrated sulphuric acid to form a 
plastic mass, ana finally adding soda- 
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lye of 1.3 specific gravity until a strong 
alkaline reaction takes place, a brick- 
red fluid is obtained. 

7. Colocynlhs . The colocynlhin does 
not pass into netro/eum ether and ben- 
zole, but is shaken out with chloroform. 
It is extremely bitter, is precipitated 
from an aqueous solution with tannin, 
reduces alkaline solution of cop|>er, anil 
dissolved in sulphuric acid gives a red 
solution, and in Fro h tic's reagent* a 
violet one. Hut the latter reactions 
succeed only after the colocynthiu has 
been purified by repented dissolutions 
in water and shaking with chloroform. 

8. Willow Hark. 'The salicin found 
in the young bark of several species of 
willow and poplar cannot be well ob- 
tained from acid extracts with petro- 
leum-ether, benzole, and chloroform, 
but easily so with amyl alcohol. On 
heating the salicin with i>otassiuiii bi- 
chromate and dilute sulphuric acid 
(1.1), it emits the odor of saliculic acid. 
In concentrated sulphuric acid it gives 
ft rod solution, and in Frbhde's reagent 
a violet-red one ; but both reactions 
succeed only when the salicin is very 
pure, which is difficult to obtain even 
by repeated dissolutions in water and 
shaking the filtered solutions with 
amyl alcohol. 

0. Strychnine cannot be gained from 
the acid solution, but only from the 
aminoniacal fluid, and then only in 
small quantities with petroleum-ether, 
and somewhat less difficult with ben- 
zole and chloroform . To establish the 
alkaloid it is best to use its well-known 
reaction upon sulphuric acid and po- 
tassium bichromate. 

It). A tropin and 

1 1 . Ilyoscyamin are also obtained by 
shaking the aminoniacal solution witJi 
benzole and chloroform. They are pre- 
cipitated with most reagents upon alka- 
loids, but, as good color reactions are 
wanting, must be confirmed by physio- 
logical tests. 

The process is modified for proving. 

12. Aloes. Hy treating the beer, in 
preparing it for the test, only with neu- 


tral lead acetate, and shaking it later 
on with amyl alcohol. After evapo- 
ration a residue with the characteristic 
taste of aioes must remain, and which 
yields precipitates with potassium bro- 
mide, basic lead acetate, and mereurious 
nitrate, and, being heated, reduces alka- 
line solution of copper and solution of 
gold. Tannin must also precipitate it, 
but, on being added in excess, partly 
redissolves the precipitate. Hy boiling 
a part of the residue with concentrated 
nitric acid, and expelling the latter 
over a water-bath, a mass remains 
which, on being heated with caustic 
potash and potassium cyanide, acquires 
a blood-red color. 

13. Gentian Hoot. The beer is also 
prepared for this test by treating it with 
neutral lead acetate, filtering and re- 
moving the excess of lead, with just the 
necessary quantity of sulphuric acid. 
The fluid is then evaporated to the con- 
sistency of syrup, and this acidulated 
with nitric acid, and then subjected to 
the process of dialysis. The neutral- 
ized dial ysate is again precipitated with 
neutral lead acetate, then filtered, and 
the filtrate compounded with basic lead 
acetate, whereby the bitter principle of 
gentian root (ycnlianin) is precipi- 
tated. The precipitate, after filtering 
and washing, is decomposed with sul- 
phide of hydrogen, and the filtered fluid 
shaken with benzole or chloroform. Hy 
adding ferric chloride to an aqueous 
solution of gentianin it will be colored 
brown, but is not precipitated by it. 
Gentianin reduces ammoniacal solu- 
tion of silver and alkaline solution of 
copper. It is precipitated with potas- 
sium bromide and mereurious nitrate, 
chloride of gold, and pliosphomolybdie 
acid, while corrosive sublimate and 
potassium-mercuric iodide cause tur- 

J) (termination of Glycerine in Beer. 
For Dark Beers. Evaporate carefully 


*0.15 grains of itodiuin inolybdato dissolved 
in 40 drops of puro concentrated sulphuric 
acid. 
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in a water-bath at about 165° I*\, <> 
fluid ounces of beer and 14 drachms 
of magnesium hydrate. Hub the resi- 
due before it is entirely dry with 3 
fluid ounces of absolute alcohol, then 
filter off the alcohol and wash the 
residue with 3 fluid ounces of alcohol. 
Then compound the filtrate with 34 
times its volume of absolute ether in 
order to separate the maltose and para- 
pepton, and then allow the filtrate to 
stand for 12 hours for the volatilization 
of the ether. Place the remaining al- 
coholic solution in a flask previously 
weighed, evaporate it to a syrup on the 
water- bath, and dry it in a rarefied 
space for 12 to 24 hours. Extract the 
residue with about 1 fluid ounce of 
absolute alcohol, free the fluid by fil- 
tering from the separated ch- lesteriri, 
malt fat, etc., wash it with 4 fluid ounce 
of absolute alcohol, and evaporate the 
filtrate over the water-bath, then dry it 
under the air-pump and weigh it as 
glycerine. 

For Light liters, poor in peptones, 
take up the mass thickened with mag- 
nesium hydrate with absolute alcohol, 
filter, evaporate the filtrate to a syrup, 
dry it under the air-pump, add a mixt- 
ure of 1 part of absolute alcohol and 1 
part of ether, stir vigorously with a 
glass rod, filter through a very small 
filter, wash with the same mixture, 
evaporate carefully, and finish the proc- 
ess under the air-pump. 

Alcohol and Compressed Yeast from 
uncrushed Cereals without the Use oj 
Steam Pressure. Acidulate 50 gallons 
of water with 2 ounces of pure sul- 
phuric acid of fit! per cent., and in it 
soak 20 pounds of the cereals without 
being crushed, at a temperature of about 
104° F. After soaking for 48 to f>0 
hours the material is brought together 
with the water into the preparatory 
mashing tun, which is provided with a 
mashing machine, and saeeharization 
takes place at 140° F. 

To Convert Alcohol of 70 per cent, 
into 9 0 percent, in the Cold Hay. Mix 
calcined potash with alcohol of 70 per 


cent, until the phlegm, when shaken, 
shows 80 per cent.; then pour the al- 
cohol carefully into another vessel, and 
add potash until it shows 90 per cent. 
Then pour it into a third vessel, and to 
cleanse it, which will require about 1 
hour, add some more potash, and some 
burnt alum. The potash before using 
it, must he pulverized, si fled, and cal- 
cined in an iron vessel. 

To Purify Alcohol obtained from 
Herts and Molasses. The alcohol is 
brought into a vessel of galvanized 
iron or enamelled wrought iron. For 
every 20 gallons of alcohol of about 90 
per cent., 2 to 24 ounces of caustic 
potash arc added. The mixture is 
allowed to stand quietly for about 1 
hour, when it is thoroughly stirred and 
the agitation repeated every 12 hours 
during the first 24 hours. After stand- 
ing quietly for 12 hours, 10 per cent, 
of water Is added, and the agitation 
repeated every 12 hours during the 
next 3G hours. It is then allowed to 
rest for 24 hours, and filtered through 
a layer of asbestos. The potash is next 
neutralized with tartaric acid. After 
stirring it and then resting for 12 hours 
about 2 gallons of water are added to 
every 20 gallons of alcohol. The liquid 
is again allowed to rest for 12 hours, 
and filtered before rectifying. 

To Purify Alcohol. The process 
consists in adding a small quantity of 
nitrate of silver to the crude alcohol, 
H to 1$ ounces being required for 2000 
gallons of crude alcohol, according to 
quality and strength. For practical 
use it is best to prepare a solution of 10 
parts of nitrate of silver in 100 of water. 
Alter the alcohol has been mixed with 
the solution it is converted into high- 
proof spirits. Rectified spirit produced 
by this process isdesliluteofall bad odors 
to a degree not otherwise attainable. 
The invention is available with equal 
success for any kind of spirit of wine ; 
an addition of but 7 grains of nitrate 
of silver to 100 gallons of spirit of wine 
being sufficient, to remove the bad odors 
from the poorest quality coming into 
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commerce. For practical use it is best 
in these cases also to prepare solutions 
of nitrate of silver in water, namely, 
for the first, 1 part of nitrate of silver to 
100 of water, and for the last, 1 part of 
nitrate of silver to 1000 of water. 

To Prepare Absolute Alcohol. The 
easiest way of accomplishing this is to 
pour strong alcohol over anhydrous sul- 
phate of copper, and agitate as long as 
the salt is colored blue, and then distil 
the fluid. 

Manufacture of Cog' c. The pro- 
cess in the Cognac district is as follows: 
The wine to he distilled is first brought 
into a stone trough, and is then pumped 
into a bronze boiler called the “chaufle- 
vin,” whence it can How into a still. 
In the ehauHe-viii and in the retort the 
wine is heated by a coal lire, at first 
strongly and then gradually weak. 
After a short time a white, generally 
transparent, liquor called “ orou/lis,” 
widen should amount to about A of the 
quantity of wine brought into the 
chaulfe-vin, begins to run from the 
mouth of the cooling-pipe. The brown 
fluid, containing but very little alcohol, 
which remains in the retort is emptied 
and thrown away. Fresh wine is then 
conveyed into the chaufle-viu, and the 
distillation commences anew, and is 
continued day and night until all the 
wine has been converted into spirits, 
which is finally rectified. 

Artificial Cognac. The following 
compound, after storing for some time, 
will closely resemble the genuine arti- 
cle in taste and aroma: I. Mix lOounces 
of acetic acid, 7 ounces of spirit us 
nitricoathcrcus , lj gallons of white 
French wine, if pint of tincture of oak 
bark (extracted from 4 ounces of oak 
bark), and .'10 gallons of spirit of wine 
of 55 to t>0 per cent., and the requisite 
quantity of sugar color. 

11. Artificial Cognac of a very fine 
flavor is obtained by mix ing 2400 parts 
of alcohol of 90 per cent., 1600 of water. 
8 of spirit us nitricoeelhereus , (> of aro- 
matic tincture, 1 of acetic ether, and 2 
of tannin. The mixture, alter standing 


for some time, is filtered, and should 
have a specific gravity of 0.917 to 

0.920. 

Dutch Method of Distilling and 
Manufacture of Compressed {Dry) 
Yeast. At Schiedam, Rotterdam, and 
Dclf shaven are 800 to 400 distilleries 
and manufacturers of compressed yeast. 
'The arrangement of all the distilleries 
is nearly the same. The stills and re- 
frigerator stand on 1 side, and on the 
other 2 rows of vats, 6 in each row. 
Some of the vats are covered; on lift- 
ing the cover of one in which the mash 
has ceased fermenting, a thin, mouldy 
coat will be found on the surface; by 
tasting the mash and dipping the linger 
a few inches into it, no particles of 
crushed malt will be detected. 

'fhe capacity of the vats is nearly the 
same in all distilleries, and 3 to 4 men 
arc employed in each. Work in all dis- 
tilleries commences at 4 o’clock in the 
morning and ceases at 5 o’clock in the 
afternoon. The Dutch method of dis- 
tilling requires comparatively little 
labor, which is generally done by hand, 
steam-engines being seldom used, and 
then only for pumping water. The 
greatest cleanliness prevails in the dis- 
tillery ; the walls, brickwork of the: sti 1 Is, 
etc., being frequently painted, so as to 
give them always anew appearance. 

1. The mash is brought, into fermen- 
tation with compressed yeast. 

2. Considerable of the mash of former 
distilling is utilized. 

3. No sulphuric acid is used. The 
mash is distilled, a, into low wine, and, 
/>, by repeated distilling of the low 
wine into gin (the receipt for which 
will be given later on). 

In Schiedam, 1 vats, each having a 
capacity of about 500 gallons, are 
usually mashed every day with 250 
pounds of crushed rye and 150 pounds 
of crushed malt; a total of 400 pounds 
of groats. 

Mashing. At 4 o’clock in the morn- 
ing water is boiled in 1 of the stills. 
The groats having been poured into the 
mashing vat, the mashing water, con- 
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stating of 7 kanneu' 5 of colil and ‘21 
kiuincn of warm water, is carried into 
the vat )>v 3 workmen, while the fore- 
man manipulates with a kind of mash- 
ing scoop. When the mashing is 
finished, each vat contains about 175 
gallons. A thermometer is seldom used 
for determining the temperature of the 
inasli. The mash is allowed to stand 
quietly for sacehari/.ation for 1 \ to *2 
hours. 

Setting {Anstellen). About 7 o’clock 
A. M. 230 gallons of wash are put into 
the fermenting vat, next yeast, and 
finally It) gallons of cooling water, its 
temperature depending on that of the 
wash, leaving 4 inches (37 gallons) for 
rising space. Recapitulation of quan- 
tity of mnsli : One hundred and seventy* 
five gal Ions of mash, 230 gal Ions of wash, 
*10 gallons of water, 37 gallons of rising 
space; 482 gallons. 

It will be seen from the foregoing 
how little labor is actually required, as 
only one man mashes lightly by hand, 
and cooling apparatuses being super- 
il turns, as sufficient cold water and wash 
are added to the mash. 

'fhe mash, after- having been set at 9 
o’clock A. M. at 81.5° F., is allowed to 
ferment until 12 o’clock, during which 
time a thin white coating of froth is 
formed on the surface. 

The wort from the mash in the 4 tuns 
is then pumped into a wort-back re- 
sembling a square wooden cooler, and 
standing on an elevation in the fer- 
menting room. In place of a perforated 
bottom to separate the grains from the 
wort, the Dutch distillers use asilghtjy 
serpentine copper siphon about 30 inches 
long. 4 inches wide on the top. In one 
of tlic staves of the vat, about 10 inches 
above tin* bottom, which has a fall 
forward of about 1 inch, is a hole closed 
with a cork. This latter is removed by 
pushing the lower pointed end of the 
copper siphon through the hole from 
the inside of the vat, allowing it to pro- 
ject about J inch. To the upper end 
of the siphon is fastened a strap, which 
is drawn over flic edge of the vat by a 


stone. The stone is as heavy as the 
copper tube full of thin mash. liy 
raising the stone somewhat, the upper 
end of the copper siphon sinks down, 
sucks in the thin mash, and carries it 
through the lower end projecting 
through the hole in the vat, into a col- 
lecting back. When all the thin mash 
down to the exhaust has run off, the 
stone is raised up a little more and the 
operation repeated. AH the wort is 
drawn off from the mash in this man- 
ner, that of the fair vats running sit. the 
same time through si gutter into a col- 
lecting back, and is from here pumped 
into the above-mentioned wort-back, 
'flic froth (scum) formed from thetimeof 
setting (anstellen) to drawing oil of the 
wort (9 to 12 o’clock) is prevented from 
entering the siphon with the thin wort, 
by placing a lath across the surface of 
the wort. When the principal part of 
the wort has been drawn oil, water is 
poured upon the mash remaining in the 
vsit and thoroughly mixed witli it. It 
is allowed to stand quietly for 2 or 3 
hours, when the heavier particles of the 
grains will have settled on the bottom, 
and ihe operation of drawing off the 
wort is repeated. About 1(><) gallons 
of sediment, i c. thick mash, remain in 
the vat stlter sill the wort bus been 
drawn off. The wort stands about 4 
inches deep in the wort-back, which 
lias a total height of about 12 inches; 
it remains here until the next morning, 
when the yeast is ripe. 

'The formation of yeast is as follows: 
'fhe yeast separates not as a high froth, 
but sis a brownish mans resembling the 
formation of cream upon milk. l)ark 
places arc frequently observed noon the 
surface of t lie wort, blit generally it is 
of si light-brown color; the lighter the 
color the better is the fermentation, 
and also the yeast. When the yeast is 
ripe the wort is brought hack into the 
respective fermenting tuns. As there 


• Onefcanne*- 4.4 gallons ; 28 kanneii being 
used. Tho total quantity of water in each tun 
it about 126 gallons. (W. T. D.) 
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is also a sediment of yeast on llic* bot- 
tom, in order to retain t his a ring is 
placed around the tap-lmle, the top 
yeast being held hack by a lath placed 
across the surface of the wort. When 
all the wort has run olfa hose is tied to 
t he tap-hole and a workman sweeps the 
ripe yeast into t he precipitating vessels. 
Tiie.se are circular in form and about 
153 inches high. The yeast, alter re- 
maining here for 3 to 4 hours, can be 
pressed without much difficulty, al- 
though only very little water, and that 
but once, and no starch has been added 
to precipitate it. 

For pressing the yeast a canvas bag 
is put inside a stout press bag, and this 
into another press bag. The yeast is 
noured into this triple bag, the canvas 
bag containing the grains hc'lug finally 
lifted out. How much easier the Dutch 
distiller removes by this process Hie 
particles of groats from the yeast, than 
by washing and sifting it, as is cus- 
tomary in the distilleries of other coun- 
tries. To press the yeast uniformly 
dry the press bag is not tied, but the 
bags which are square, are placed one 
on the top of the other, the open end 
of the bag being bent upwards and 
secured between the bag itself ami that 
lying on the top of it, a piece of linen 
being, for further security, laid around 
the open end of the bag. As f> press 
bags are laid on lop of each other, con- 
siderable yeast can be quickly pressed 
dry with one press. 

The setting (stell) yeast, preserved 
in a fluid state, is compounded with hop 
water. One gallon of hops is distilled 
oft', and the extract used h>r preserving 
the yeast required for Hi washings. 

Clarifying the Wash. The wash 
runs directly from the still into a brick 
pit, and clarifies here while still warm, 
there being but a small opening in the 
cover of the pit for carrying off the 
vapors. About $ of the clarified wash is 
pumped the next morning into a cooler 
lined with copper, and used the third 
day for cooling oft the mash. As soon 
as the wash has been drawn oft' into the 


respective fermenting tuns the cooler is 
at once cleansed and the wash to be 
used the next day pumped up. 

Receipt for Holland Gin. For a dis- 
tillate of 1*2 in as 1 lings about 20 gallons 
of juniper berries are used; lor the 
finest qualities of gin some licorice root 
and sugar are added in rectifying. 

The fine flavor is imparted to the gin 
by (lie proportion of malt to the crushed 
rye, and tin.* finished liquor being recti- 
fied three times. Iii a few distilleries 
20 gallons of barley are used in place 
of the same quantity of rye. 

Ixinn { Jf'afon Rum). Prepare first a 

so-called rum body by pulverizing 10 
pounds of catechu, placing the powder 
in a wide- necked bottle, pouring 13 gal- 
lons of alcohol of !»(> per cent, over it, 
and letting the mixture stand for 8 days, 
stirring it frequently until the super- 
natant alcohol has acquired a dark- 
brown color, while the sediment bus 
become light brown. Then pour the 
clear lluid into a demijohn. On the 
other hand, boil 45 pounds of St. John’s 
bread, as fresh as possible, and 10 pounds 
of large raisins wit h 44 gallons of water 
for about 25 minutes and press out the 
liquor. Mix this with 13 gallons of 
alcohol, pour it into the demijohn, stir 
thoroughly and allow the whole to set- 
tle. Take I i to 3 quarts of this rum 
Imily to every 130 gallons of alcohol, 
and flavor the mixture with 14 to 13 
pounds of Kingston rum essence to 
every 20 gallons. 

To Destroy Fusel Oil {Amyl Alcohol). 
Hvcry distillate, he it from grain or 
potato mash, contains more or less fusel 
oil which, by its disagreeable odor and 
taste, injures the flavor of the liquor, 
and, in preparing cordials, liqueurs, 
etc., destroys the effect of the aromatic 
admixtures. The best means hitherto 
discovered of depriving liquors of fusel 
oil is to pass them through coarsely- 
pulverized charcoal, distributed us fol- 
lows in a series of casks. Each vessel 
must have a double bottom, the false 
one being perforated and placed a few 
inches above the true. Upon this per- 
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forated hoard a layer of chopped, lixivi- 
ated straw 3 to 1 inch thick is laid, 
and over the straw a stratum of One 
gravel the size of large peas. This is 
covered with a pretty thick stratum of 
the charcoal, previously freed from dirt 
and dust by washing; upon this is 
spread a piece of close canvas, and 
pressed down by a thin bed of river 
Band. The cylinder or cask should be 
filled with these successive layers to 
within 2 inches of its top, and is then 
closed air-tight. Immediately below 
the head a hole is bored in the side for 
receiving an overflow tube, which is 
either screwed rectangularly to another 
elbow pipe or is bent. so as to enter tight 
into a hole beneath the false bottom 
of the second cylinder or cask. In this 
way the series may be continued to any 
desired number of vessels; the last dis- 
charging the purified spirit into the 
store-barrel. The foul alcohol must be 
made to flow into the l>ottnni space of 
the first cylinder down through a pipe 
in communication with a charging ves- 
sel, placed upon such an elevation as 
to give sufficient pressure to force the 
spirits up through the series of filters, 
tlie supply pipe being provided with a 
regulating stop cock. 

To I’li riff/ Alcohol and Liquors. 
Cover 10 pounds of animal charcoal 
with a few inches of water, add I if 
ounces of concentrated sulphuric acid, 
agitate tin* mixture thoroughly, and 
let it stand over night. Draw olf the 
water the next day, ami wash the mixt- 
ure with fresh water until the latter 
has no longer an acid taste and does 
not redden litmus paper. The drnined- 
otl charcoal is then placed upon the 
perforated bottom of the filtering ap- 
paratus, covered with a layer of lixivi- 
ated straw H to 1 inch thick. I'pon 
this is placed another perforated bot- 
tom, and upon this a mixture of 1 
pound of magnesia, pounds of wood 
charcoal, and 5-1 pounds of pvrohisite. 
This is also covered with a layer of 
lixiviated straw ami a finely-perforated 
plate upon which comes a thick layer 


of river sand previously washed and 
dried. The liquor to be purified is 
then compounded with Jounce of spirit 
of ammonia to every 20 gallons. The 
liquor is allowed to remain miietly for 
a few days and is then gradually passed 
into the filter, where it remains for 3 
days, when the purified liquor is drawn 
off and tiie filter replenished. This 
apparatus may be used for an entire 
year without renewing the filtering 
material. 

To Remove the Taste of the Barrel 
from Whiskey , add a little good olive 
oil to it. 

WINES. Bordeaux. It is best to 
use a light Hungarian red wine. Mix 
with 50 gallons 1 pint of kino, 2 
to 3 ounces of sulphate of iron dissolved 
in 1 quart of boiling water, and 1 wine- 
glassiul of extract of orris root and a 
like quantity of raspberry extract. 

Burgundy. Mix in ft barrel 100 
parts of white wine, 10 of the juice of 
l>luck cherries, <> of crushed large rai- 
sins, t> of pulverized cinnamon, i of 
pulverized crude tartar, and 50 of must 
conceal ruled bv evaporation; allow 
the mixture to ferment in a cool place, 
and then rack the wine into another 
barrel. 

Champagne. The following process 
of manufacture is observed in cham- 
pagne: Date in the fall the must of 
different grapes is brought and poured 
in large vats. In December, before 
fermentation is entirely completed, the 
wine is clarified with isinglass and 
racked into well -stonpe red hot ties, 'flic 
bottles are then laid on their sides with 
their mouths sloping downwards at an 
angle of about 20 degrees, in order that 
any sediment may fall in the neck. 
At the end of a few days the inclination 
of t lie bottles is increased, and the 
slimy substances collected over the cork 
are from time to time dexterously 
discharged by a skilled workman open- 
ing the bottles. Every time the bot- 
tles are opened, 1 teaspoon ful of rock- 
candy is added to each bottle. When 
no more sediment is collected in 



THE SURVIVOR Vol. 6 


2748 

in 


THE SURVIVOR Vol. 6 


Hie neck, Hie bottles are corked with 
long corks by special machines, and 
wired. 

Artificial Champagnes. Champagne 
Liqueur. Hoi I 8J pounds of the finest 
loaf sugar with 1 gallon of water, add 
gradually while the water is boiling 4 
gallon of alcohol of 90 per cent., and 
then filter the mixture. 

The above liqueur is added to all the 
following compounds. 

Chandon ef Mod {Green Seal). Mix 
the above liqueur with 74 gallons of 
white wine and I quart of cognac. 

Louis liiitlerer [Green and Hronze 
Scot). Mix I hcchampagnc liqueur with 

74 gallons of white wine, 1 bottle of 
cognac, and 1 drops of sulphuric ether 
dissolved in cognac. 

Jlcidesick ft Vie. { Sealed with Tin- 
foil). Mix the champagne liqueur 
with 74 gallons of white wine and j 
pint of cognac. 

Lemberg Gcldcrinann ei Dcitlz 
{Sealed with Tinfoil). M ix double the 
quantity of champagne liqueur with 7$ 
gallons of white wine and i pint of 
cognac, in which 2 roots of celery, 
carefully cleansed, have been previ- 
ously digested for 1 hours. 

Schneider {Yellowish - green Seal). 
Mix the champagne liqueur with 74 
gallons of wine, I bottle of cognac, and 
3 drops of strawberry essence. 

Fleuer dc Si //erg {Sealed with Tin- 
foil). Mix the champagne liqueur 
with 74 gallons of white wine and I 
bottle of cognac, in which 1 roots of 
celery have been previously digested 
for 8 hours. 

Jacquesson et Tils {Scaled with 'Tin- 
foil). Mix the champagne liqueur 
with 74 gallons of white wine and lif 
pints of cognac. 

The bottles are corked with cham- 
pagne corks and laid on tlwir sides 
with their mouths sloping downward. 
They are recorkcd the next day 
with the corking machine. The corks, 
before using them, must be laid in 
hot water, and before placing them 
in the machine, moistened with sugar 


syrup, and as soon as driven into 
the bottles tied with cord, and finally 
wired. 

Madeira. Digest at a moderate heat 
10 ounces of purified honey, 13 ounces 
of the strongest spirit of wine, 4 ounce 
of hop tops, and 3 quarts of French 
wine, then add 4 ounce of tincture of 
burned sugar, and filter the wine into 
bottles. 

Malaga. Put 15 gallons of white 
calabre (white-wine must boiled down 
to 4 of its volume), 7 gallons of red 
calabre. (red-wine must boiled down to 
\ of its volume), 2 gallons of spirit of 
wine, and 1 wineglassful of essence 
dc (loud ran dissolved in spirit of wine 
in a barrel; fill the barrel full with 
light white wine and let it remain in 
a warm room about 4 to (i weeks. 
Then color the wine with sugar color, 
but not too brown, and finally clear it 
with isinglass. 

flic essence dc Qoudron is prepared 
by allowing 1 pound of Swedish wood 
tar to stand for a few weeks with Itf 
pints of spirit of wine, shaking it fre- 
quently, and finally drawing olT the 
supernatant liquor. 

Port ll’iiie. Compound 100 gallons 
of old red wine with 10 to 15 per cent, 
of pure honey, and let the mixture 
ferment slowly in a warm room. When 
the sweet -taste has almost disappeared, 
add 44 gallons of spirit of wine pre- 
viously mixed with 2 quart* of kino. 
Should the wine not be dark enough, 
add some heavy red wine, or color with 
mallow blossoms. 

To Improve Wine Must. Pulverize 
pure common salt, calcine it in a pan, 
and distribute it in the barrels in the 
proportion of i ounce of salt to 15 
gal Ions of must. 

A Remedy for Ropiness or Viscidity 
:>!' Wines is the bruised berries of the 
mountain ash in a somewhat unripe 
stale, of which 1 pound, well stirred in, 
is sufficient for a barrel. After agita- 
tion the wine is left at rest for a day or 
two and then racked oil' into another 
barrel, and finally cleared and bottled. 
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To Remove, the Taste of the Barrel H5 spoonful of olive oil. An essential oil, 
from Wine is best accomplished by tlie chief cause of the bad taste, com- 
agitating the wine for some time with a bines with the fixed oil and rises with 

116 it to the surface. 

SCIENTIFIC AMERICAN CYCLOPEDIA 


BITTERS 


Hitter*.— Itliters are considered ns tonic ami 
stomachic, m ul to improve the np|>ctitc when 
taken in moderation. The* best, time is early in 
tho morning, or an hour Itoforo meals. An cx- 
ciwivc use of bi Mel'S tends to weaken the 
stomach. They should not la* taken fora longer 
period than a lortnightat one time, allowing a 
similar |>eriod to elapse before again having 
recourse to lliem. 

.-1 Mf/n.ifum. I oz. gentian root: 10 07. each 
calisaya bark, Canada snake root., Virginia 
snake root, licorice root, yellow bark, allspice, 
dandelion root, and Angostura bark ; 0 oz. car- 
damom seeds; I oz. each balsam of tolu, oniug 
oils, Turkey rlmbarb, and galanga; I lb. orange 
pool; 1 lb. alkane! root; oz. caraway seed; 
|Uj oz. cinnamon; J-6 oz. cloves; 2 oz. each nut- 
megs, coriander seed, catechu and wormwood; 
I oz. mure; 1 1 1 lb. red sunders wood and H oz. 
turmcrie. Pound th«*se ingredient* and sti-cp 
them for Ilf I eon days In . r i0 gal. proof spirit; 
Indore tillering, add 30 lb. honey. 

AiomaUc, Mace rale 2-li lb. ground dried 

small orange apples; • t lb. gionnd dried orange 
pool; a oz. ground dried calamus root; 2 oz. 
ground dried pimpinella root ; I oz. ground 
dried nit hops, tor fourteen days, with III gal. 
of spirit at la' : press, and add 2 dj pt. brown 
migiir sirup. Kilter, t'olordark orown. 

Ik, nn miter*. Dissolve In 3 ql. «>< alcohol 
Tr., Id drops oil of Juniper. 40 drops oil or eori- 
ander, 20 droi*soil of angelica. 20 drops badian 
peed oil. 22 drops oil of ginger; add 3 «it. or 
water and R lb. of sugar to (his solution. Kilter 
ami color brown. 

ISokcr'x. HU oz. quassia; \\6 oz. cnlaimis; Hi 
oz. catechu, powdered; I oz. cardamom ; 2 oz. 
drie«l orange pool. Macerate for ten days in 
gal. strong whisky, ami then lllter and add 2 
gal. water. Color with mallow or malva Mow- 
ers. 

Ilrandu.— Grind toeoorso powder 3 lb. gentian 
root, 2 lb. dry orange l*eel. I lb. rmiluiiioui 
jmhhIs. 2 oz. clruminori. 2 oz. cochineal. Infuse 
ten days in 1 gal. brandy, 8 gal. water, and 
lllter, 

llainhury.— Grind to a coarse powder 2 oz. 
agaric, 5 oz. cinnamon. 4 oz. cassia Imds . \\ ox- 
grains of paradise, 3 oz. quassia wood, *i oz. 
cardamom seeds, 3 oz. gentian root. 3 oz. orange 
apples dried, lHj oz. orange peel. Macerate with 


gal. «r«< alcohol, mixed with f>->4 gal. water; 
add 2% oz. acetic ether. Color, brown. 

IlostrUrr'g. The following is given list he com- 
position of Hostetler's bitters: (.‘alainus root, 2 
ll».; orange iieel, 2 lb.; Peruvian bark, 2 Hi.; gen- 
tian root, 2 lit.; Colombo root, 2 lb.; rhubarb. 
8 oz ; cinnamon, \ oz.; cloves. 2 oz.; diluted 
alcohol, 4 gal.; water, 2 gal.; sugar, 2 lb. 

Oram/e. — Macerate 0 lb. orange pool for 
twenty-four hours with 1 g::l. water, cut the 
yellow part of the peel from off the white, and 
chop it line; macerate with 4/4 gal. 9.>* alcohol 
niitmvg. ami ?'• cayenne nep|>er wssls. Infuse 
them, we.l bruised, in 8 gal. proof spirit, for 
fifteen to twenty days, stirring every day. 
Draw oir and tiller. 

SiHini*h. ( ■ rind U» coarm* powder f» oz. poly- 
pody, <; oz. calamus root, 8 oz. orris root, 2\6 oz. 
•siriuiider s**e«l, I oz. cenlnurlom, 3 oz. orange 
Itvl, 2 oz. Gorman ehamomile Powers; then 
uiiieerate with 4*4 gal. 1)5«< alcohol, and add W\ 
gal. water and I \6 oz. sugar. Kilter and color 
brown. 

Stomach, (b ind to a coarse powder R lb. car- 
damom seeds, lb. nutmegs, J4 lb. grains of 
paradise. U lb. cinnamon. y A Jb. cloves, W lb. 
ginger, Yi\h. galanga. lb. orange pool, &)h. 
lemon |nm*I: then macerate with 4% gal. %% ulco- 
liol.and add a sirup made of 4U gal. water and 
12 lb. sugar: lllter. 

W'iUl Cherry .—' Wild cherry bark, 4 lb.; squaw 
vino (partridge berry), 1 lb.; juii(|>cr tamos, 8 
oz. Pour lioiling water over, und let stand for 
twenty-four hours; strain, and again pour boil- 
ing water on the ingredients; let macerate for 
twelve hours, then express and lllter through 
|*H|*cr, so that the whole will make 5 gal., to 

which add 3U lb. of sugar, IRgal. inoloasce, 6 
oz. tincture of peach kernels, 3 oz. tincture of 
prickly ash lierrics, 2 qL alcohol. 

I I'fne. I. Ilruiscd gentian root, fresh orange 
and lemon |*oel, of each H4 oz.; white wine, 1 
qt.; digest for a week, und strain. 

2. Cinchona bark nruised, 8oz.; white canoHa, 
H6 oz.; Juniper lierries, lemon tied, and winter’s 
Imrk.oi i*a 'u l!.i oz.: carbonate of soda, 94 oz.; 
Madciru wine, lRgul.; digest for a week. 

.1. French lemon (icel, 1 lb.; dried orange pod. 
16 lb.; bruised gentian root, Yx lb.; Cu|»o wine, 1 
gal.: as before. 


CIDER 


Cider.— How to Make do ml CUIer awl to 
Keep It. —In localities where the apple crop 
Is abundant the preparation of elder for mar- 
ket is a profitable industry when intelligently 
undertaken, and there are few beverages more 
palatable and less harmful than cpler when 
properly preimred. Unfortunately, there are 
few farmers who really know how to make 
good older or how' to care for ami keep it when 
made. 

In the first place, apples not perfectly sound 
and well ripened are not fit for making cider. 
The russet to one of the best of apples tor this 


purpose, but other and more commonly avail- 
able varieties need not lieslighted. 

To prevent bruising the fruit, intended for the 
cider press should always be hand picked. After 
sweating each apple should lie wijied dry, ex-* 
amlued, and any damaged or decayed fi.iit 
thrown out and used for making vinegar cider. 

In the grinding or pulping oiieration tho seed 
Is often crushed and Is apt to taint the Juice, so 
that despite the loss nml extra time required it 
is always better to core the apples before grind- 
ing them, its the cider will not. only taste and 
look better, but keep better. A cheap and 
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handy coring machine is shown in Fljf. 1- In 
(liifl the coriiitf tuls*, which imiy lx? of tin. freo 
from iron nisi, projects through n common 
bench or Inhlo, ami is surrounded hy an onlinary 
furniture spring, I’, which supports u piece of 
wood. A. This Ima a hole in the ecu tor of It, over 
and partly Into which the apple is placed. 
The lever, 1), on which the piece of wood, 
II. similar lo A, hut having an ai-ntuie 
only largo enough loadmit the coring tulw, is 
loosely hung hy side pins, is held in position hy 
1 ho spring, S. The operation of the machine 
will he rein lily understood hy referring to Fig. 
2, in which it is shown in sect ion. 

All ironwork client, t lie mill or press (rings, 
rivets, ete.) should be tinned or routed with 


contact with the rusty metal. 

I n pressing t he iMimacc many of t he best cider 
makers preler to use haircloth in place of straw 
between Ihc layers, as it is more cleanly and 
does not. alTeet. t lie taste of or add anything to 
t lie expressed juice. 

As the eider runs from the press it should bo 
Altered through a hair sieve into a clean 
wooden vessel callable of holding as much juice 
as can 1*» extracted in oneday. 

Under favorable conditions the line pomace 
will rise to the surface In about twenty-four 
hours— sometimes less— and in a short time 
grow very thick. Then it should he watched, 
ami when white laihhles liegin to appear at the 
surface, t ho liquid should lie drawn off slowly 
from a faucet placed about three Inches from 
the bottom of the tank, so as not to disturb the 

lees. The liquid drawn Off 
should Im* received in clean, 
sweet casks, and must bo 
watched. As soon as white 
hubbies of gas a|i|iear at 
the bung bole, it must bo 
drawn o(T (racked) into 
eJean casks as before, and 
this rucking rojientod ns 
often as uoe<<ssary until 
the llrst fermentation is 
completely at an end. 
Then the casks should bo 
filled up with cider in 
every res|>eet like that al- 
ready contained in it and 
bunged up tight.. Muny 
older makers add a goblct- 
I HI of pure olive oil to the 
cider before Anally put- 
ting in the bung and stor- 
ing. 

ft it is desired to keep 
cider i>crfoctly sweet— and 
this is rarely the case— it 
should l>o A 1 lores 1 oncom- 
ing from the press, and 
then sulphured by the ad- 
dition ol about one-quarter 
ounce of calcium sulphite 
(sulphite of lime) tier gallon 
of cider, and should be 
kept in small, tight, fulL 
barrels. The addition of a 
lit lie sugar say one-quar- 
ter of a pound per gallon 
— improves the keeping 
qualit ics of tart cider. 

An easily constructed 
cider Alter is shown in Fig, 
3, and consists In a barrel 
provided with a tap near 
the bottom. The lower 
part is filled with dry wo ml 
chips covered with a niece 
of flannel. Over this a layer 
of clean rye si raw is packed 
down, anu then the barrel 
is Ailed with clean quartz, 
sand, not too Hue. 

When the fl ret fermenta- 
tion of eider has been 
checked and the liquid bar- 
reled, it should bo allowed 
to stand until it acquires 
the proper flavor. 

Much of the excellency 


good asphalt um varnish, as l he color ami some- 
t lines taste of I he cider are apt to be allecfed bv 
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of eider depends upon the temperature at 
which the fermentation is conducted. The 
casks containing the Juice should l*c kept in u 
ccllur, if possible, when* the tciniaruturc does 
not exceed 50® Fab. When left excised to 
I he air, or kept in a warm place, much of 
the sugar is converted into vinegar and the 
liquor becomes haul and rough. Oil the con- 
trary, when the fermentation is conducted 
at. a low teni|MTnl lire, nearly the whole of 
I la* sugar is converted into alcohol and 
remains in the liciuh* instead of undergoing 
ncel mention. The cunngc from alcohol to vino 
gar (acetous fermentation) k«m*s on m<«*t 
rapidly at a temperature of about hf. Full., ami 
at. a lower temperature the action l«roims 
Slower, until at 4U° Kah.no such changi takes 
)lrtee. IndepeiidentJy of tin* dilfervnee in quu- 
ity of fruit used, the respect of temperature 
s one o! the chief causes of thoBii|**riorily of 
he cider made by one ism-sou over that made 
>y another in the same neighborhood. 

The more malic acid and less sugar present, 
the less the tendency to acetous fermentation; 
hence if often happens that tart, apples produce 
the best cider. Hut cider made from such 
apples can never coital In quality that pre- 
pared at a low temperature from fruit 
rich in sugar, which, If pr«|>erly cared for, will 
keep good t wenty years. 

When the first fermentation lias sutisidcd, 
and the liquor has devoio|*cd the di-sinil llavor 
in storage, it Is drawn oil into other Imriels 
which have lxrcn thoroughly demised and sul- 
phured. either by burning in tin* laingholea 
clean rag dipped in sulphur or, what islietter, 
by thoroughly rinsing the inside with a solu- 
tion of bisulphite of calcium prepared by dis- 
solving about. a quarter pound ot the sulphite 
In a gailon of water. 

The isinglass six ounces nr more (in solut ion) 
to the barrel Hliould Ik 1 stirred in as soon as 
t ransferred. and then a siilltcieut quantity ot 
preserving powder of bisulphite ot lime mot 
sulphate or sulphide), previously dissolved ill a 
lit t le of the cider, to cot i rely cheek fermenta- 
tion. The quantity of Ihissulwtancc required 
rarely exceeds u quarter of an ounce to the 
gallon of cider. A large excess must In- uvoidisl, 
as it is apt to injuriously nlfee* the taste. 

Some inakersaweeten t heir cider by additions, 
before lining, of sugar or glucose, the quant i t v 
Of t he former varying from I hree-qiiarters of a 
pound to one ami a half pounds, while turn sub- 
stitute about, three times this quantity of glu- 
coso Is required. Sweetened cider, when 
properly cared for, devolo|»s by aging a llavor 
and sparkle resembling some champagnes. 
Such ciders are best bottled when lined. 

The following are the methods by which some 
of the I leverages found in the market under 
the name of “champagne cider ” are made ; - 

1. Cider (pure apple) .... Jl bid. 

Glucose sirup (A) I gal. 

Wine spirit 4 " 

The glucose is added to the eider, and after 
twelve days’ storage in a eool place the liquid is 
clurilled with cme-lailf gallon of fresh skimmed 
milk and eight, ounces of dissolved isinglass. 
The spirit is then added and the liquor bottled 
on the fourth day afterward. 

2. Pole vinous cider 1 hhd. 

Wine spirit 3 gal. 

Glucose about 30 lb. 

The liquid is stored iucasksiii a cool place for 


about one month, when it. is fined down with 
two quarto of skimmed milk and botlli-d. Much 
of this and similar preparations are doubtless 
sold for genuine champagne. 

3. Pineapple cider 20 gal. 

Wine spirit 1 “ 

Sugar 6 lb. 

Fine with one gallon of skimmed milk after 
two weeks’ storage in wood ami bottle. — 
Scientific American Supidcincnt . 

Ciitrr, Artificial.- Soft water, 25 gal.; tartar- 
ic. acid. 2 lb. ; New Orleans sugar, 23 lb. ; yeast, 
i id. rut into clean cask with bung out, and 
allow to stand twenty-four hours. Then add 
3 gal. spirits and let stand forty-eight, hours. I (. 
will keepwell if not left exposed to the air, and 
If tla' cask Is sweet. 

lint I Him Chirr. To have good bottled older, it 
Is ncei-ssary Hist that care should !"• taken in its 
manufacture. Apples picked by hand and ner- 
fcctly ripe and sound are essential to the best 
quality. They should lie some time after pick- 
ing. They should then lie sorted, their surface 
wiped dry, and all the rotten fruit rejected. 
The cider may then be made in the usual man- 
ner bv grinding and pressing. The elder should 
then lx* stored in a cool nlaco to mat lire. After 
three or four months it should lx- racked olT 
carefully, and then lined by adding In each hogs- 
head a pound of isinglass linings. In two weeks 
from I ho time that the linings are added It 
should lx? again nicked oir, and if found sulli- 
ciently clear mid sparkling It is ready for bot- 
tling: If not, it should Ixi again lined and al- 
lowed to stand two weeks. Ilelore bottling, the 
bung should be left out of the casks for ten or 
twelve hours to permit t he escape of curl mule 
add gas. The cider may then lx* placed in bot- 
tles, and I lie corks loosely placed In. Tlielwttles 
should then be iiUowih! to stand twenty-four 
hours. The corks may then lx? driven In and 
wired down. If the corks are driven in and 
wired when the eider is first put into the I Kittles 
th will la* great danger of breaking the bot- 
tles t»y the accumulating pressure or the gas. 
All additions of flavoring materials ait? a 
decided damage to cider made from a tine 
quality of fruit, though they may improve Jiii<x> 
of a poor quality. If the directions hero given 
be strictly followed, a delicious cider will Ixi 
prod ii ceil. 

fidrr, to (Vin. Cider may lx* preserved sweet, 
for years by putting It up in airtightcuns. after 
the manner of preserving fruit. The liquor 
should lx? first settled and nicked oir from the 
dregs, but fermentation should not tie allowed 
to commence before canning. 

t'hamiHtyne (Utter.- Good, pale vinous cider, 1 
hhd.; proof spirit, 3 gal. ; honey or sugar, 14 lb. 
Mix well, and let them remain together in a 
moderately cool place for one month, then add 
orange flower water. 3 pi., and in u few days 
fine it down wit liskiinmcd milk, H)gal. A simi- 
lar article, bottled in champagne bottles, sil- 
vered and hiliclcd. Is said to la? sometimes sold 
for champagne. 

filler, to Clear. Ground horseradish, 4 pts.; 
nearly 1 II*. of thick gray filtering paper to l ho 
barrel; shake or stir, until the paper has sep- 
arated into small shreds; let it stand twenty- 
tour hours, then draw off t he cider by means 
of a siphon or stopcock. 

Ciilcr. to )mprore. — Cider, 1 hogshead; rum, 
weak flavored, 2 gal.; alum, dissolved, I lb.; 
honey or coarse sugar, 15 lb.; sugar coloring. 
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q. 8.; bitter ulmonrls. Mj lb.: cloves, lb.; mix, 
urxl ullor three or lour <lnys lino uowtt with 
isinglass. For rhumimgm; older, omit the 
coloring, »"<l line with :l qts. milk; this will 
render it very pule. 

Ci/lcr, hi keep, I. Place in each luirrel Im- 
modintelv on making, uitisliirri, 4 oz.; salt, 1 oz.; 
ground chalk, 1 oz. Shake well. 

Mustard seed, 1 oz.; allspice, 1 oz.; olive 
H pf .; alcohol, *{. pt. 

Mink' Cider. An article under this name Is 
made in Devonshire, chiolly for the supply of 
(he l/ondon market, it having Ihvii found that 
the ordinary cider will i:ot stand a voyage to the 
metropolis without some preparation. Tho 
II i test quality of made cider is simply ordinary 
eider racked into clean and well -sulphured 
casks; Imt. the mass of that, which is sent, to 
London is mixed with water, molasses and 
alum. Tho eider sold in 1/tndon under tho 
name of Devonshire elder would 1 k> rejected 
even by (ho farmers’ servants In that countv. 

How to Preserve Cider. A pure, sweet cider 
Is only obtainable from clean, sound fruit, and 
the fruit, should therefore be carefully exam- 
ined and wiped liefore grinding. 

In the press, use hair cloth or gunny in place 
of straw. As the cider runs Iroin the press, let 
it pass through a hair sieve Into a large o|H*n 
vessel that will hold us much Juice us cun Is* 
expressed in one da v. I none day, or sometimes 
leks, the pomace will rise to the top. and In a 
short time grow very thick. When little white 
bubbles break through it. draw off the liquid 
through a very small spigot placed alxait 3 In. 
from the bottom, so that the lees may Ik* lelt 
behind. The elder must !*• drawn off into very 
clean, sweet casks, preferably I resli liquor casks, 
and closely watched. The moment tho white 
bubbles, liefore mentioned, are poieelvcd rising 
at tho bunghole, rack it again. It is usually 
necessary to repeat this three times. Then till 
up I he cask with older in every respectlike that 
originally contained in it, ndd a tumbler of 
warm, sweet oil, and bung up tight. For very 
line cider it is customary to add at this stngo of 
the process about lb. of gluoove (starch sugar) 
or a smaller portion of white sugar. Tho cask 
should then l.ic allowed to remain in a cool place 
until the cider has acquired the desired flavor. 
In the meantime clean barrels for its reception 
should Ik? prepared, ns follows: Some clean 
strips of rags arc dipped in melted sulehur, 
lighted and burned in the bunghole. and tho 


bung laid loosely on the end of the mg so as to 
retain the sulphur vapor within tho barrel 
Then tie up ^ In. of mustard seed In a course 
inns! in I nig. and put it. in the barrel, mi tho 
barrel with cider, add about \\ lb. of isinglass or 
tine gelatine dissolved in hot water. 

This is 1 1*0 old-fashioned wav. and will keep 
cider in the same condition ns when it went 
Into the barrel, if kept in a cool place, for a 
year. 

Professional elder makers are now using cal- 
cium sulphite (sulphite of lime), instead of 
mustard and sulphur vapor. It is much more 
convenient and effectual. To use it, it issimply 
requisite to add % to % of an ounce of tho 
sulphite to each gallon of eider in the cask. 
Hist mixing the powder in about a quart of the 
cider, then pouring it back Into the cask and 
giving the latter a thorough shaking or rolling. 
After standing bunged several days to allow tho 
sulphite to exert its lull action, it may be bot- 
tled off. 

The sulphite of lime (which should not lx* 
mistaken for the sulphate of lime) is u commer- 
cial article, costing about 40 cents a lb. by the 
barrel. It will preservo the sweetness of the 
eider |>erfectly. but unless euro is taken not to 
add t«H> milch of It, it will impart a slight 
sulphurous taste to the cider. The bottles and 
corks used should lx; perfectly clean, and tho 
corks wired down. 

A little cinnamon, wiutergreen, or sassafras, 
etc., is often added to sweet filler In the bottle, 
together with adiuchm or soot bicarbonate ol‘ 
soda at the moment of driving the stopper. 
This helps to neutralize tho acids, and renders 
the liquid effervescent when unsloppcrcd ; but 
if used in excess it may prejudicially affect the 
taste. 

Itatotn Cider.— This Is made in a similar 
way to raisin wine but without employing 
sugar, and with only 2 lb. of raisins to the 
gallon, or oven more, of water, it is usually 
At for iKittling in ton days, and in a week 
onger is ready for use. 

See )Vinc*(ItrUi*h). 

Cider . to keep Stmt.— When the eider has 
reached the flavor required, add 1 to 2 tumblers 
of grated horseradish to each barrel of elder. 

(‘heap CUler.— Mix well together 10 gal. cold 
water, 7*6 lb. brown sugar, X lb. tartaric add. 
ndd the juice expressed from 2 or 3 lb. dried 
sour apples, boilco. 


Continued from page 2736 

blind. He also rcmmki dint the tissue*, l>y re 
|H>nU*l application of glycerine, in nr be exhaust- 
I'd of their ferment, nml ye* bo chnngnl but little, 
if at nil, in otlier respects. 

roISONOfS QUALITIES OF DROMIDR OF 
POTASSIUM. 

Hrornide of potnurium ha* of late year* been n 
great favorite with the medical profession on nc- 
count of (lie ninny virtues il is said to possess in 

fuse* of nervous cl i senses nml cerebral affection. 
Wo nre, however, in n recent medical thesis, sol- 
emnly wnrned of \ minus ills thn( have attended 
it* use, Mich n« n decrease of strength, tnnscnlnr 
weakness, trembling of the .bands, emacintion, 
loss of appetite, nml many other evils. These, 
however, nre said, on the other hand, to depend 
probably on the excessive use of this substerre. 
or on its application in cases where ;no general 
symptoms would properly forbid its employ- 
ment. 


RAPID METHOD OF TINNINO. 

A valuable r?fi|e for tinning copper, brass, 
and Iron in the cold, and without complicated 
apparatus, ha* recently been published by l’ro- 
fcMor Slolba. of Prague, which we present for 
the consideration of our reader*. A prerequi- 
site is that the article to be tinned be perfectly 
free from oxide or grease of any kind, it l*ing 
lieeesaary that the surface b* cleaned in the most 
careful manner, although il i* immaterial wheth- 
er this be done by mechanical or chemical means. 

The substance* «wd in rhe process aie, fiist, 
powdered zinc, which may 1 * the ordinary zinc 
dost, called sometime* zinc gray ; hut that which 
is prepared expressly for live purpose will he 
best. For this it is only necessary to melt rome 
pure zinc, and pour it into a previously warmed 
iron mortar. As soon as it ha* Income hard- 
ened it can be readily pulverized, and should 
then be freed from its coarser prams by rifling. 
Tire proper fineness is that of ordinary writ tog 
rand. 

The next ingredient ts a five lo ten p«r cent. 


solution of the salt of tin (simple 'chloride of 
tin), to which is to lie added as much powdered 
etcatn of tnrinr a* can be In ken up on the point 
of a knife. Next is require*] n piece of sponge, 
or a pad of some kind. The proccst of tinning 
is extremely simple. The pad is first to ho dipped 
in the solution of salt of tin, and applied to the 
object to be tinned, so ns to moisten it thorough- 
ly. A small quantity of the zinc powder having 
licfn spread out on a gloss plnte, n jnution of 
this powder is then to be token up by the pad, 
and quickly and firmly rubbed n|«m the article 
in hand. The tinning makes its appenrnnen al- 
most immediately ; nml in order that the surface 
may be routed uniformly, it is only necessary to 
dip the pad nlternntely into the solution of tin 
(which is to be kept in n little dish) nml into 
the zinc powder, and then to apply it. After 
the operation is completed, which, for small ob- 
jects require* only one or two minutes, the arti- 
cle is to be washed off in water, and then clean- 
ed w ith Tripoli, or polishing powder. The effect 

Continued on page 2764 
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LIQUORS AND CORDIALS 


I.lqnorM ( l.lqiicu i u) and «"r»llnl». 

Manv ot tho following receipts for liqueurs ami 
cordials conic from the ** ilrower and Distil- 
ler." My J. (dud nor, K. C. S., but the majority 
of the receipts were s|>ccinllj translated from 
the l'‘reneh. 

l.i(|iiors and cordials arc stiinulatiiiK lievera- 
goB, formed of weak spirit, aromatized and 
sweetened. The manufacture of lii|iicurs con- 
stitutes the trade of i!ie compounder, reel i Her, 
or liqueurist . 

The materials employ ed In t he preparation of 
Honors or cordials are rain or distilled water, 
wfiite sugar, clean lluvorlcss spirit, and llavor- 
ing ingredients. To these may Is- added the 
substances employed as linings, when artillcial 
clarllicat ion is had recourse to. 

The utensils and apparatus required in the 
business arc those ordinarily found In the wine 
and spirit cellar; together with a cop|>er still, 
furnished with a pewter head and a pewter 
worm or condenser, when the method by distil- 
lation is pursued. A barrel, hogshead, or nun 
puncheon, sawn in t wo, or simply unbended, an 
t he case may demand, forms an excellent \ easel 
for the solution of the sugar ; ami two or three 
tinted funnels, with some good white flannel, 
will occasionally l*j found useful for Mitering 
the aromatic essences used for flavoring, (treat, 
care is taken to insure the whole of tin* uten- 
sils, etc.. Iieing iM-rtecily clean, sweet, and well 
seasoned, In order that they may neither stain 
nor flavor the sulistanecs placed in contact 
with them. 

French licpieurists dlsUstingulsh tla-ir li- 
queurs as “ eaux ” and "ex fruits," or Ihiuciua 
which, though sweetened, are entuely devoid 
of viscidity; and " bunnies." "ciAmcs." and 
" huiles," which contain sullicient sugar to im- 
part to them a sirupy consistence: usually 

crimes" contain less alcohol than 4 * Indies. * 

The French names are retained In the re- 
ceipts. When* It is not possible to nrnke tho 
liquors by (list Hint ion. tho receipts which say 
by essences should Ik? chosen. (>. p. means «»\ er 
proof, u. p. means under proof. (See Alcoliol.> 
The anbrcvlitt ions of the metric system should 
not In? forgotten, l.= liter : gr. ^ gramme; k.r 
kilogramme. It should la* remeinliered the art 
of the bquorlst can only In? obtained by long 
practice; st ill with ordinary care very good re- 
sults can lie obtained. ho not get tin; liquors 
too aromatic. 'Ibis is the fault of most ama- 
teurs. All liquors should be bottled aial lala-led 
with neat labels, and the top sealed with wax or 
tinfoil. 

Absinthe.— \. From tho tops of Absinthium 
tnujux, 4 lb.; tops of Absinthium minus , 2 lb.; 
angelica root, ('atamm aromatlcus, Chinese 
aniseed, and leaves of dittany of Crete, of each 
15grn.; brandy or spirit at 12 u. p., 4 gal.; maco- 
rato for ten days, then add water, 1 gal.; distill 
4 gal. by a gentle heat, and dissolve In tho dis- 
tilled spirit crushed white sugar, 2 lb. 

2. Spirit of wormwood. 172 parts; best sugar. 
125 parts; orange Mower water. I3H parts; 


water. 125 parts. Dissolve the sugar in tho 
water, and then add the orange Mower water; 
thoroughly mix in the sirup I tie? white of one 
egg. Next add the wormwood spirit, ami heat 
the mixture very gently over a water bath, so 
as just to coagulate the albumen ; immediately 
remove the liquid from the lire and Idler. 

t'reme d* Absinthe.— <Hy FsscnccB.I- FflSOnco 
at stint lie, OtlOgr.; essence of English mint, O'lW 
gr.; essence of anise, Mgr.; essence of fennel, O'ftJ 
gr.; alcohol, etc., same as Chartreuse. 

Absinthe of Montpellier .- I -urge absintho 
(dried), k. 0*350; given anise, k. 0*000; fennel, k. 
0*400 ; coriander, k. 0*100 ; angelica seed. k. 0 50; 
alcohol at K>® 0*5 1. Digest the ingredients for 
twelve hours with alcohol, then add 4f» I. of 
water, then distill Uf» I. of perfumed spirit. 
Color as follows: dried hyssop (herb and Mowers), 

k. 0*76; dried raelieac (balm), k. 0*75 ; small ab- 
sinthe, k. 0100. The small absinthe Is broken 
In small pieces, the hyssop and incliasc are re- 
duced to powder In a mortar. Digest t he whole 
of the perfumed spirit at a low tem|N-rature. 
Allow It to cool. To this colored liquor add f»*f> I. 
of perfumed spirits, and reduce to 74° with 0 5 

l. of water to produoo 10 liters of the product. 

Absinthe of Lyons. Ixirgc al win the. dried, 

0*300 k.; green anise, 0.8 k.; fennel, 0 4k.; an- 
gelica seeds. 0050 k.: coloring, lemon balm, 01 
k.; dried atwlnthr (small). 0T k .; hyssop (herb 
nml Mowers) 0*05 k.; dried veronica. 0 5 k. 

Aaelnj lAouor. Twenty lb. caustic soda at 
00" fw., 3) lb. white arsenic In powder. Moil 
until all thearsenic is dissolved. Make a solution 
of M lb. of chlorate of potash in 4 gal. of water; 
add the first liquor until It stands at 28° Tw. 

A /term/*.- This liqueur Is highly* esteemed in 
some parts of tho Mouth ot Kuro|N-. 

1. May leaves nml innee. ot each I lb.; nut- 
megs and cinnamon, Of each 2 cloves I OK., 
nb In uised ; cognac brandy, at* gal.; macerate 
for three weeks, frequently shaking, then dis- 
till over 3 gal., and add of elarlMed spirit, of 
keriues, 18 ll>.; orange Mower water, 1 pt.; mix 
well and Imttle. This is the original formula 
for the Alkcnncs de Santa Maria Novella, 
which is much valued. 

2. Splco ns last; Mritisli brandy, 4 gal.; water. 
1 gal.: maceraU? as liefore, mid draw over 4 gal.; 
to which add, or sirup. 2 gal., mid sweet. spirit 
•of niter, '4 pt. Cassia is often used for cinna- 
mon. Inferior to the last. 

Atkerm itc Florence. (My Essences.) -Ess. of 
-calamus, 0*30 gr.; ess. of cloves. 0 50 gr.: ess. of 
Ceylon cinnamon, 0 3) gr.; ess. of roses, 0 40 gr.; 
-extract of Jasmine. Mgr.; extract of anise, Mgr.; 
alcohol, same as for churtreuse. Color with 
cochineal. 

Creme d' Ananas. Mananas. gr.; alcohol, 
4 1. Crust and In fuse the bunaims for a week 
in alcohol, then pass the liqueur through a silk 
strainer, pour melted sugar into 2 20 l.of water, 
add 0-0'i0 I. ot an Infusion of vanilla. Color yel- 
low with caramel. 
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A it lncs.il Cordial.—]. From aiiisix*!, 2 oz.. or 
<*ssential oil, IK dr.. and sugar. 3 lb. per mil. It 
should not lx* weaker thnn about 45 u. p., ns at 
lower strengths Ir is impossible to produce a 
full-llavoroti article without its l>eing milky or 
liable to Income so. 

2. A n write <le Hnnleaiir. I. Foreign. Ani- 
b*hmI, 4 oz.; coriander ami sweet fennel seeds, 
bruised, of each I oz.; rectified spirit. K gal.; 
water. .'I qls.; macerate for live or six dais, 
then draw over 7 pi., and add of lump sugar 
2H lb. 

2. English.- Oil of aniseed, 15 drops ; oil of 
cassia and caraway, of eaeli a drops; rub them 
with a lit t le sowar and then dissolve inspirit 45 
u. p., 3 qt., by well shaking them toKether; 
filter, if necessary, and dissolve in the clear 
liquid, IK lb. of HtiKur. 

Anisette. (II;/ F.x*snccn.) I. Kan. Chinese tstnr) 
anise, 7 gr.; ess. anise, 2 gr.: «*sh. of fennel, O’HO 
r.; ess. of coriander. O’ 10 gr.; ess. of sassafras, 
•10 kt.; extractor orris. 0 vr.; extract of nm- 
IhmkiIs, OHO nr. Alcohol, etc., same as char- 
treuse. 

2. Chinese muse. 5 kt.: essence anise. •» gr.; 
essence of fennel. 0 HO gr.; essence of coriander. 
<»■ 10 k«*.; essence of sassafras, 0.40 gr.; extract oi 
orris, 4 gr.: extract of amlx>rgrlH. 0 tin gr.; alco- 
hol. MB", 3'20 I.; water. .TWO I.: sugar. 4-375 k. 

A iiua Heals. Dissolve ?. fl. dr. oil of lemon; 
IK tf . dr. oil of orange |*eel; f*4 drops oil of eln- 
imiism ; 00 drops oil of cloves: HO drops oil of 
inace; 4 II. dr. vanilla esscnoe; IK II. dr. nml»r. 
grls cssonoe. Dissolve 13 lb. sugar In 2 gal. 
water, filter, and add to the aImivc solution. 

Arrack. A spirituous liquor procured hvdis- 
1 1llation from palm wine, or a fermented mlu 
Sion of rice. It Is liiiporn-l from tbo Rul 
Indies, ami much used to make punch. When 
sliced pineapples are placed in arrack, and the 
spirit Kept for sometime, it acquires a most 
delicious flavor, and Is thought to l>o un- 
rivaled for making nectarial punch. 

A track. Factitious. — Mock Arrack. 

V au x hal I Nootor.— I*rc/K Dissolve 2:1 gr. flow- 
ers of lienznln (benzoic tic Id J In 1 qt. good |*ilo 
Jamaica rum. Sold for arrack. 

liahnof Molucca From mace. 1 drm.; cloves. 
K clean spirit, 22 u. p., 1 gal.; Infuse 
for a week In a well-corked carboy or jar, 
frequently shaking, color with burnt sugar q. 
s., and to tho clear tincture add 4Klb. of lump 
sugar; dissolve In pure soft water. Kk»I. On 
the Continent tills takt^ the placoof the doves 
of the English retailer. 

Crfniedss liarluulc s. 1. lemons, sliced, 2 doz.; 
citrons, sliced, K doz.; flesh l*alm leaves, H oz.; 
proof spirit, t gal.; digest fora fortnight, then 
exprtss the liquor, strain, and add 2 gal. each 
of clarified sirup and pure water. 

2. The fresh pedi ot 3 oranges and 3 lemons; 
cassia bruised. 4 oz.; mace, pimento, and doves, 
of each l drm.; rum. at proof. 2K gal.; digest ns 
before, distill over 2 gal., and add clarilled sirup, 

I gal. If wanted weaker, lower with clear soft 
water. 

C Ycmtde* Barba (Us.- Essence of cod rat. dis- 
tilled, ti gr.; essence of Portugal, distilled. 3 
gr. ; essence of cinnamon, 0 40 gr. ; essence of 
cloves, 0 40 gr.; essence of nutmeg, 0 20 gr. 

liout for lAqwm . -Oil of vitriol, 2 oz.; sweet 
oil. 1 oz.; mixed in a glass bottle. One drop for 
1 qt. of liquor. 


Hsnedicttne.— Cloves. 2 gr. ; nutmegs, 2 gr.; 
cinnamon, 3 gr. ; balm, |>eppormint, freshly 
gathered angelica and genopi of t.ho Alps, 25 
gr. ; calamus, 15 gr., cardamom (email). Mgr.; 
arnica flowers, H gr. Ilrcuk and crush tho 
materials and macerate for 2 days In 4 I. of 
alcohol at H5°. Distill after having added 3 1. 
of water and draw out 4 I., after which add a 
cold sirup made with 4 k. of sugar and 2 I. of 
water. Bring up to 10 I., color, and II I ter.. 

lid ter*. Ti.ose have generally from 1 to IK 
lb. of sugar per gal 

Hrandu. Darrels, to give tho Appearance of 
Age to. Dissolve in 3 gal. water, 3 lb. sulphuric 
acid and I lb. sulphate of Iron. Wash tho bar- 
rels with it on the outside. 

Apple. Imitation. Forty gal. cologne spirit, 
4 oz. apple brandy oil, cut hi I pi. alcohol, 8H;C; 
ti oz. D. It. glyoor'uc; K gal. sugar sirup. No 
coloring. 

lllnckiM*rry.— Forty gal. cologne spirit, ti oz. 
blackberry oil, 2 gal. blackberry or cherry 
Juice Hi pt. ext. blackberry, ami 4 oz. sugar 
coloring, to color. 

D randy, British.— Syn. Malt Brandy.— For a 
long time tills liquor was distilled from spoiled 
wine and the dregs of wine, txith British and 
foreign, mixed with l/oer bottoms, spollod 
raisins, and similar substances. At t he present 
day. spirit made from malt, potatoes, beet root 
and carrot is employed. Malt. spirit. Is tire best 
adapted for the manufacture of British liruudy. 

We annex formulas: 

I. To 12 gnl. of malt spirit at proof, add of 
water, 6 gal.: crude red tartar or wlnestono, 

K evlously dissolved In 1 gal. or Isdllng Water, 
lb.; acetic ether, 0 II. oz.; French wine vlno- 
gar,2qt.; French pin ins, bruised, 6 lb.; sherry 
ln»t toms, 14 gal.; mix these ingredients In a 
sherry or French brandy cask, ami let them 
stand for about a month, frequently stirring 
the liquid with a slick; next draw over 
If. gal. of the mixture from a still furnlsbod 
with an agitator. Put tho distilled spirit luto a 
clean, fresh emptied cognac brandy cask, and 
add or tincture of catechu, 1 pt.;oak shavings, 

1 lb.; and spirit coloring. H j»t.: agitate occa- 
sionally- for a few days, and tbeu Vet It repoto 
fora week, when It will be lit for use. This 
produces 15 gal. of brandy, 17 u. p. Age greatly 
lift proves it. 

2. Malt spirit, TO gal.; red tartar dissolved in 
water, 7 lb.; acetic ether, K gal.; wine vinegar, 
5 gnl.; bruised niisiusor French plums, 14 Hi.; 
bitter almond cake bruised ami steeped for 
t wenty- lour hours in twice its weight of water, 
which must boused with it. K lb.; water, q. s.; 
innccrnto ns liefore. and draw over, with a 
quick lire, 120 gal. To thodistilkwl spirit add a 
lew Hi. of oak shavings, 2 lb. ol powdered 
catechu nir.de into a paste with hot water, and 
spirit coloring, q. s.. and finish as in the last. 
Produces 120 gal. ol spirit, fully 17 u. p. Equal 
in quality to the last-. 

3. Clean spirit, 17 u. p., 100 gal.; nitrous ether, 
2 qt.; ground cassia buds, 4 oz.; bitter almond 
meal. 6 oz.; sliced orris root . (I; oz. cloves, in 

S K>wder, 1 oz.: capsicum, IK oz.; good vinegar, 
gal.; brandy coloring, 3 pt.; powdered 
catechu. 2 lb.; full llavorou Jamaica rum. 2 gal. 
Mix in an empty cognac piece, and macerate 
for a fortnight, with occasional stirring. Pro- 
duces 106 gal., at 21 or 22 u. p. 
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4. Malt spirit, 17 u. p.. WO prnl.; catechu, 2 II..; 
tincture ol vanilla, U. pi Iiiirnt sugar coloring. 
1 iff good nnii,:i gal.; acetic or nil runs other. 
3 ‘I I . Mix its i In* last . 

Clean spirit, 17 n. p., HU gal ; highly 
flavored cognac, HI gal.; oil o| 1 cassia. 2 drill.; 
oil ol - hitler almonds, 3 drill.; catechu. in pow- 
der, I 11.,; cream ol tartar, previously dissolved 
in water. 1 1 i ll».; concent rated awlio acid, !•*_» 
Kill.; sugar coloriiiK. 2 toll pi.; good rum, I gal. 

To those ol ila* above mixtures which arc 
submilted to disi illation, I lie French brandy 
coloring substance and catechu must In* added 
after, not la -1 ore, dial illal ion. 

ralifornia. Forty gal. cologne spirit; I oz. 
husk essence; A oiinee light oil of vine; «<; pal- 
largonic cl her; 3 lb. wine sirup. I’olur with 
French brandy coloriiiK. 

Mrandy, raruwny. A species of cordial com- 
titonly prepared as follows: I. Ilmisi-d cara- 
way seeds, I o/.; lump siiKur. 2 lb.; Ilrilisli 
brandy, I gal.; tuacerale a lori itiKhl, occ asion- 
ally slmkliiK I lie I m title. 

2. Sugar, I lb.: bruised earn wavs, I o/..; 3 bit- 
ter almonds, grated; spirit coloriiiK. I o/„; plain 
spirit, or Kin, 23 it. p„ ft gal. Infuse, etc., ns 
balm of Molucca. The coloriiiK is somotiuies 
left out. 

Catawba. Forty gal. cologne spirit; II oz. 
Catawba brandy oil. and 2 lb. wine sirup cut in 
I i|*. alcohol, km-,;. Color with French brandy 
coloring. 

Cherry. Forty gal. cologne spirit ; «•/.. 

cherry brandy oil cut in I pi. alcohol, ss :;2 
gal. cherry Juice; I «|t. sugar sirup; I pi. cherry 
ex I met . and I oz. sugar coloring, to color. 

Mrandy. cherry. I. Itraiidy and cherries 
crushed, of each I gal.; lot them lie together 
for 3 days, then express the li<piid and add 2 lb. 
lump sugar; in a week nr two decant the clear 
portion lor use. 

.2. To the last add I «|t. rasplierry Juice, ami 
Vi pt. orange llower water. Moth the above are 
excellent. 

3. Molasses, I owl.; spirit, 4f» u. p., II gal.; 
bitter almonds bruised, I lb., more or less to 
taste; cloves, I oz.: cassia, 2 oz.; maeerato a 
month, frequently stirring. An article fre- 
quently sold as cherry brandy. 

4. (ierman cherry Juiee, |f» gal.; pure r<-ot. 
spirit, 20 gal.; sirup, 6 gal.; oil of bitter almonds, 
1 drin. 

5. Mash Kit), black cherries, without Iming 
stoned, 10 qt. !»’>< alcdiol. Macerate for 2 
weeks; press; add 5 I h. sugar dissolved in 2 gal. 
brandy. 

Mrandy, Cider.— From cider and perry; also 
from t he marc ol apples and pears fermented. 
It Is very largely manufactured in the United 
States and ( anada. 

Mrandy, Dantzic. - From rye. ground with 
the root, ol ' 'ah nims annual inn. It has a 
mixed lluvorol orris and cinnamon. 

(linger. Forty gal. cologne spirits: \\u lb. 
ginger brandy oil; Vi gal. sugar sirup; 6 oz. 
sugar coloring. 

Mrandy, IXMimn. I. Fresh lemons, sliced. I 
doz.; brandy, I gal ; macerate tor a week, press 
out the liquid, and add of lump sugar. I lb. 

2. Prool spirit, 7 gal.; essence ot lemon. 3 
drm.; sugar, 5 lb.; tartaric ho id, I oz.; dissolved 
in water; 2 gal. turmeric powder; ol spirit col- 


oring, a dessertspoonful; macerate, etc., as 
No. 1 . Sometimes boiling milk is added to the 
hImivo, in I lie proportion of I qt. to every gal. 

Mrandy, Malt. Malt stiirit, flavored with 
swirl spirits of uitcr and terra Japmiieu, and 
colored with molasses, or spirit coloring. — Sco 
Mril. Mrandy. 

New York Mrandy.— Forty gal. cologne spi- 
rit or good rectified spirits; 3 oz. New York 
brandy essence, 1 oz. prussic et her, dissolved in 

1 pi. alcohol. 8 H i. To improve, add \V< pt. 
sugarsirop. Color witli sugar coloring, 

Orango Brandy. To every 4 gal. of brandy 
allow-?', pt. of Seville orange juice, \\\ |b. loaf 
sugar. To bring out the full llavor of the 
orange pool, rub a few lumps of the sugar oil 2 
or 3 unpared oranges, and put those lumps 
to the rest. Mix the brandy with the orange 
juice, strained, the rinds of six of the oranges, 
pmed very thin, and thesugar. Let all .stand in 
ii closely covered jar for about three days, stil- 
ling it three or lour times a day. When clear it. 
should In: bottled and close corked fora year; 
it will then lie ready for use, but will keep any 
length of lime. This is a most excellent stom- 
achic when taken pure in small quantities; or, 
as the strength ol the brandy is very little 
deteriorated by the other ingredients, ‘it may 
diluted with water. To Ik* stirred every day 
lor three days. .Suflicicul to make 2 qts.; ‘make 
this in March. 

Mramty, Orange. As lemon brandy, 1 ml sub- 
st it ill ing oranges. 

Mrandy, Pule. This article has been already 
referred to. That of the giiishons mid publi- 
cans is generally a spurious article, made by 
mixing together about equal parts of good 
brown French brandy, clomi alcohol and soli, 
water, and allowing the whole to stand un- 
til the next day to llnedowu. 

Mrandy, Patent. This is merely very clean 
mult- spirit mixed with about une-sevetil h ot 
less of its bulk of st rongly flavored cognac and 
a little coloring. 

Mrandy, Peach. From poaches, by fermenta- 
tion iiuddistillnliou. Much used in the United 
Stales. A cordial spirit under t lie same name 
is prepared as follows: 

!. From i leaches, sliced and steeped in twice 
t heir weight ol Ilrilisli brandy or malt spirit, 
as in milking cherry brandy. 

Hiller almonds bruised, 3 oz.; proof spirit, 
10 gal.: water, 3 gal.: sugar, f> or •> lb.; orange 
flower water, 4 pt.; macerate for four! ecu days. 
Add brandy coloring, it required darker. 

3. dissolve I gal. ot lionoy in water. add 7 gal. 
of alcohol, I gal. rum, 2 oz. of catechu bruised, 

2 oz. acetic ether; add 4 lb. ol hit tor almonds; 
dissolved, 20 gal. water. 

I. Peach. Forty gal. cologne spirit ; A lb. 
I wadi brandy oil; t*oz. glycerine: 4 gill sugar 
sirup. No coloring. 

HnsplNM-ry. 1. Pour as much brandy over 
rasplicrrics as will just cover t hem; let it stand 
for twenty- four hours, then drain it oil and re- 
place it with a like quantity of fresh spirit; 
after twenty-tour hours more, drain this olf 
and re-place it. with water; lastly, drain well 
and press the rasplicrrics quite dry. Next add 
sugar to the mixed liquors, in the proportion 
of 21 b. to every.gal., along with A pt. of orange 
flower water. 
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2. Mix equal parts ol‘ mashtrd rnsplicrnrs and 
brandy together. let them stand in only- lour 
hour?, I lion press •ml the liquor. SwecK'ii ns 
a bo vc mid add a lit I Icciniminou and cloves, if 
agreeable; lastly, si rain. 

3. From rasnlierries, using the proportion 
given under cherry brandy. Sometimes a lit- 
tle cinnamon and cloves are added. Tin- only 
addition, however, that really improves tin* 
flavor or bompiet is a little orange llnwer; 
water, a very little essence or viuiillu, or a sin- 
gle dron ol essence ol ambergris. 

I b andy. Shrub.- Brandy. I gal.; orange and 
lemon juice, of cueli I pt.; I lie peelol 2orang< > s; 
do. of I lemon; digest for twenty-four hours, 
si min and add of white sujfiir. I lli., dissolved in 
water, f» pts. Altera fortnight decant llie clear 
liquid lor use. 

( \r ni mil/ (‘nrdial. Tins is generally made 
from t lie essential oil of riiruway. with 2‘(. Il». 
of sugar per gal. ( >ne II. drill ol the oil is com- 
monly reckoned equal In 'j lb. ol flic sr-ed. 
The addition of a very lit lie* oil ol cassia and 
about half as much ol essence ol lemon or of 
orange improves It. 

Crane dr Cassi*. Infusion of currants, 4*20 

I.; spirit, of rnsplieiTics, VMM.; alcohol, at kv. 
(1150 I.; while sugar, ft k.; water, nail. 

Crain: tie Cilerl. Essence or celery. 2 gr.; 
alcohol, Till I.; water, 3*W I.; sugar, l*37f» k. 

Cm I rat Conllnl. From ••ssetiee (nib of ccdml, 
V\ 07..: pure spirit (at proof), I gal.; dissolve, 
add of water, :» pt., agitate well: distill :tqt.. 
and a<ld an equal mensiireol clarilied sirup. A 
delicious liqueur. See (Tran* mid /vmi, hii thcr 
oil. 


( ha lire use 


Ingredients. 

Green, j 

Yellow. 

WIilU 

China cinnamon 

Mace 

I.qnion balm, dried .. 
Ilyssop in Mower, J 
Kips.............. 1 

if-) g7.; 

I’M) gr 

SO gr 
SR gr 

I SO gr. 
I’M) gr. 

SR gr. 
12*50 gr. 

12*50 g 
3 K 

S» g 

13*;-) g 

1 Vpi’rrmmt' unrd., . 

'ill vino 

Halslino (bill. major). 

2T» gr. 
3 gr. 

12’M) gr. 

• • • • * • • • 
• * • • • * 

••••••• 

Geuepi 

Arnica, llowers of. . . 
Ilalsam poplar, buds. 

2T» gr. 
1 gr. 
1*50 gr. 

12*50 gr. 
1*50 gr. 
»••••• •• 

12*50 g 

A ngelica, seeds 

Angelica, roots 

( Nirinriilor. 

12*50 gr. 
C’SR gr. 

12 M) gr. 
3 gr. 
150 gr. 

12*50 g 
3 g 

< 'lovra 


ITjU gi 

3 g 

Abu'S, socotrine.. 


3 gr 
5 gr 

( ardauMMU. small . 


3 g 
1*50 g 


% a t a a a A 

('alamos 

• • • • • * 



30 g 

Tonka beaus, . 



1*0 g 

Alcohol, at K5 n 

w bite sugar 

0*25 1. 
2*50 k. 

4*25 V. ’ 
S*M) k. 

5*25 1. 
3*75 k 


Digest in alcohol for twenty-four hours. 
Distill so toobtaiii, nearly all the spirit, Re- 
peat the operation. if necessary, or add wnter 
to make 10 I. Color, and after reposing. Ill- 
tor. //. 

< '.hart reuse, hy Essences. Essence of lemon 

balm, 0*20 gr.: essence of liysso|>,0*2Ugr.; essence 
of Angelica, 1 gr.; essence of English mint, 2 
gr.; essence of Chinese cinnamon. 0*20 gr.; 


essence of cloves. 0*20 gr.; essence of nutmegs, 
0*20 gr . Color yellow or green. Alcohol (85°), 
3 I.; sugar, 5*0 k.; water, 2*0 1.; for 10 I. 

(/ramie ('hail reuse. This renowned liqueur, 
made by tin* monks of the Monastery of the 
Gnimle Chartreuse, near Grenoble, is said to 
have the following composition; Essence of 
Imlm (flavored with lemon), 21 grn.; essene*e of 
hyssop, 31 grn.; essence of migeliea, drm.; 
essence of English peppenuiii' , ft drui.; essence 
of iiutineg, 30 grn.; essence of cloves, 31 grn.; 
recti lied alcohol, 3bj pt,; sugar, q. s.; tile whole 

1 wing colored yellow or green, according to 
taste. Another writer stales that it is com- 
oosod of carnations, worinwooil and the young 
buds of the pine tree, and that there are three 
kinds white, yellow and green, each dillering 
in strength. 

('h err a Cordial. Mix 2V4 lb. cherry Juice with 
qt. alcohol. W*. Add 8 drops oil of cloves, Mi 
lb. sugar. 1?4 qt. water. Filter. 

('im.amnn Cordial.- 1. Proof spirits, 8 gal.; 
essential oil or ciumtinoti (cut in l>£qt. alcohol), 
3 drm.; clear soft water. Gfe gal.; simple sirup, 
2*6 K«l. Agitate thoroughly and color If de- 
sired. 

2. This is seldom made with cinnamon, owing 
to its high price, but either with the essential 
oil or bark of cassia, with about. 2 lb. of sugar 
lot he gal. 1 1 is preferred colored, and therefore 
may In* very well prepared by simple digestion. 
The addition of ft or 0 drops each of essence of 
lemon and orange peel, with about a spooniul 
of essence of cuMuinomfl per gal., improves It. 
Oik* 07, oil of cinnamon ts considered equal 
to H lb. of the buds or bark. One II. drm. of the 
oil is enough for 2^6 gal. It Is colored with 
burnt sugar. 

Cordial, Cilron.—l. Yellow rind of citron, 3 
ll».; orange |hs-|, 1 lb.; nutmegs bruised, 2 «>/..: 
proof spirit, 13 gal.; distill or macerate, add 
water hu indent and 2 lb. of (Inc lump sugar for 
every gallon of t he cordial. 

2. From t lie oil or peel, with 3 III. of sugar per 
gal., iis above. 

3. Kinds of yellow citrons, 3 lb.; orange neol, 
l i lb.; bruised nulmegs, lUo;,.; proof spirits, 9 
gal. Digest for twelve days. I liter ami add 
dear soft water, 416 gal.; simple sirup, 2j| gal. 
Agitate. Color if desired. 

('itromUr. Sun. Ivan de Itarhades. 1. From 
tn*sh orange |»eol, 2 «»/,; I rcsli lemon peed, 4 o/„: 
dovi-s, drin.; coriaiidcrs and cinnamon, of 
each I drm.; proof spirit, I id,: digest for ton 
days; then add of water, I of., and distill \<2 
gal.; tot lie dist illed essence a<ld of white sugar, 

2 lb.; dissolved in water, 1 qt, 

2. Essence of ontnge, \< £ drm.; essence of 
11*111011, I drm.; oil of cloves and cassia, of each 
10 drojie; oil of coriander, SOdrops; spirit, 58 
o. p., r* pt.; agitate (ill dissolved, then add of 
dist died or clear sol t water, 3 pt,; well mix, and 
Oiler it through blotting paper, if necessary. 
IjisII.v. add or sugar dissolved in water. «j. s. 

• linul. Kossolls des Six G mines.— 1. From 
aniseed, fennel seed, coriander seed, caraway 
seed, dill seed and seels of the candy carrot 
Alhaouiidia crclcnsfa (Linn.), of each bruised, 
1 «*/..; proof spirit , gal.; iligest for a week, 
strain, and add of loaf sugar, 1 lb., dissolved in 
water, q. s. 

2. Ka u-CUiiretlc. Another very old French 
form was. 3 oz, cinnamon, eau do vie, 1 pt., 
to which was added sugar and rose water. 
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Cordial, llorr. I. Unused cloves, 1 «>/... or es- 
sential nil, I ilnn., to every l gal. proof spirit. 
If 1 1 1 st i I l«-i 1 it should Im* drawn over with a 
pretty quick lire. It is preferred of a very 
dccn rnlnr, mill is t liercfore strongly i*olorcd 
with poppy llowcrs or cochineal. or mom 1 - 0111 - 
monly with brandy coloring. or ml sunders 
wooi I . It. should hu vi* .‘t Ih. of sugar to the gal., 
find l his in •ml not he very fine. The add it inn of 
I dnn. of bruised pimento, or f> dro|is of the 
oil for every n/.. of cloves improves this cor- 
dial. 

2. Proof spirits. 9 gal.; essential nil of cloves 
(on t in alcohol), I dnn.; clear soli water, 44 
Kill.; simple sirup, ;i uni. Color dark with 
siiKiir enlorniK- Agitate thoroughly. 

I ‘offer I. aim nr: 

(i round riNistcil coifee 1 12 parts. 

Diluted spirit 450 parts. 

DiKest. express and litter. To 300 parts of the 
liltered liquid add 

Tincture ol vanilla, 5 parts. 

Diluted spirit IS f) parts. 

Simple sirup 225 parts. 

— Pharm.ZcU. 

I'ofinar.— Forty gal. good spirits, distilled or 
reel died: ti n/.. lenantic ether; I o /.. cognac 
lirandy nil, dissolved in I qt. alcohol, 8 X<; 14 
Ih. wine sirup, Color with sugar coloring. 

I'ulonny for tAifUturg. Ited: Cudlienr, 400 
gr.; alcohoi, Sf»° | |. Macerate for five days. 
Stirring frequently. Decant, the liquid, treat. 

• he residue in l he same manner, unite the two 
liquids ami Idler. 

Yellow Color.— Saffron. 100 gr.; water. 1*5 I. 
Boll half the water and pour on the HalTron. 
Cover tiKhtly and macerate until the infusion 
iscold. itepeat the o|H;nition oil the residue 
and mix l he t wo liquids. Add 750 c. c. of alcohol 
at 85° and Idler. 

Ikflt white crushed or lump sugar, fi Ih.; 
water , -14 pi. . I toil until black. Itemove from 
the lire, eool with water, stirring as the water 
Is inlded. Used to color lienors from a light 
umlier to a durk brown, l-or -brandy, whisky, 
ol<l rye, etc. 

lied Color.- licet root, red Sanders, or coch- 
ineal. 

fort Wine Color. Kx tract of r hat any. 

Tlu; substances employed in France to color 
liqueurs arc, for 

itlue. -Sulphate of indigo. nearly neutralized 
with chalk and the Juice of Hue llowers ami 
berries. 

Amlier, Fawn and lirandy Color. Iluriit 
sugar or Spirit colorinu. 

• 1 teen. -Spinach or parsley leaves digest < mI in 
spiriland mixtures ol blue and yellow. 

Ited. l’owdcred cochineal or Itm/.il wihkI, 
either alone or mixed with a little alum. 

Violet, libie violet petals, litmus, or extract 
of IokwoimI. 

Purple. The same as violet, only d«*ci»er. 

Yellow. An aqueous infusion of satllower or 
French Is; tries ami the tinctures ol sail ton and 
turmeric. 

Corded. Aromatized and sweetened spirit, 
cmploj od as u beveniKe. Cordials arc prepared 
by either infusing • hearomat irs in t hespirit and 
drawing oil the essence by distillation, which is 
then sweetened, or without distillation, by 
Havering the spirit with (essential oils, orsimple 
digestion on the ingredients, adding sugar or 


fuiip as In-fore. Malt or molasses spirit is the 
kind usually employed, and for this purpose 
should Ik; iicrfcclly Havorless, as, if this be not. 
the case, the quality of the cordial will be in- 
terior. licet tiled spirit of wine is generally the 
most tree from flavor, and when reduced to ft 
pro|*cr si rengt h wit h water, forms the liest and 
purest spirit for cordial liquors. 

Oiriander Cardial. From coriander seeds, as 
<l«rw. A few sliced oranges improve it. 

Creme d'Auia.- - As A 11 Lictxl cordial, only 
riclier. 

I 'rime. (Its llarlxidcs. As < 'dmuclle, adding 
some of tin; juice of (lie oranges and an addi- 
tional pound of sugar per gallon. 

I Wine tie Cacao. infuse roasted Ca rue's 
nuts cut small, I lb., and vanilla. 4 o/„, 
in brandy. 1 gal., for eight days; si rain and add 
of t hick sirup It nt. 

I 'r fine dr ('edrat. Iluile de Ceil rat. From 
spirit of citron, I pt.; spirit of ceil rat, I qt.; 
proof spirit. It qt ; white sugar, 10 lb.; dissolved 
m pure soft water. 2 gal. 

Creme dr (lene/ii de s Allies.— (icncpi in (lower, 
200 gr.; pep|>crmnit. Mowers. lOUgr.; balsam, HKI 

I ;r.: angelica root. AM gr.; galiinga, 12 5 gr.; alco- 
10 I at H5», 425 I., white sugar, 375 k. (Jetieral 
inetliiMl. color green. Product 10 liters. 

C Wine dr Mura mux. 1. From doves, ciiinii- 
inon and mail-, of each, bruised. I drill.; bitter 
almonds, blanched and beaten to a paste, 7 07..: 
spirit, 17 u. p., I gal.; digest a week. II I ter and 
add of white sugar, 0 lb., dissolved in pure 
water. 2 qt. 

2 . i lean spirit, at 21 u. n., ftp. gr. OWi. 2 gal.; 
latter almonds. ->4 lb.; cloves, cinnamon and 
mace, of each in coarse powder, 14 drill., in- 
fuse for ten days, llltor. and add of white 
sugar. H Ih., dissolved in pure water, I gal.; 
lastly, give the liqueur a violet tint with infu- 
sion or tincture ol litmus and cochineal. An 
agreeable, nutty flavored cordial, but, from 
containing so many bitter almonds, should 
only Is- drunk 111 small quantities at ft time. 
The ICnglish use only one-lialf the above quan- 
tity of almonds. 

Irfme de Nafthr. From sweetened spirit HO 
11 . p., containing 34 lb. of sugar pur gal., 7 qt.; 

foreign orange flower water, 1 qt. Very de- 
licious. 

• ’ rrme de Nay mu. S<;o Noyeau. 

Crfme d'llt anac. From sliced oranges, 3 doz- 
en: rectified spirit, 2 gal.; digest for fourteen 
days; add, of lump sugar, 2 H lb., previously dis- 
solved 111 water, 44 gal.; tincture of saffron, 
1.4 II. <> 7 ..: and orange Mower water, 2 qt. 

I 'rente de 1‘ortuyal. Flavored with lemon, to 
which a little oil of bitter almonds Is added. 

From swcctc.ncd spirit, at 541 u. p., 
containing 114 lb. of sugar |h;i- gal., flavored 
with a tincture made by digesting the oleo- 
saccharum prepared from Seville oranges, nine 
in numlH-r; cinnamon, 1 drill.; and mace. 
drin. in rectified spirit, 1 pt. It. Is colored 
by digesting in it lor a week or ten days, 
llm/.il w«khI in powder. 1 0 /.; and altcrwurd 
mellowing t he color with burnt sugar, q. s. 

Ciirafmi (hy Cssrnees). Essence of eurnyon, 
distilled. 7 gr.; essence of Portugal. 2‘50 gr.; CS- 
si*iu:e of doves. 5 gr. Hitter infusion of eura- 
c«m. «|. s.; alcohol. T 10 I.; water, 11*90 I.; sugar, 
42175 k. 

Ueliylit (if the. Mandarin*.— From spirit, 22 u. 
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I'.. I Kill.; pun 1 Soil wnlci . Mi gal.; while sugar 
crushed smull. »'(. Il».; Chinese anisii-d and tim- 
brel I e or musk seed. o|' eaell. bruised. •«. «»/. ; 
salllower, 1 i *•/..; digged (ngi-thcr in it carl my 
or stone lint Me capable of holding double, and 
agitated well every day lor a fortnight. 

Hun tie Cetlml. Syn. ivdrnt water. As creme 
dc cod rat, lull using less sugar. 

/•,'u/i ilr < 'hiMsntr*. See /YpfM* rininl . 

Han tie Vir . 1 rP A ntlei/e. Syn l&m dc vie d'linis : 
aniseeil lit|iieiir brandy; lit|iieiir d'hcndnyc. 
From brands or proul spiril, I sugar. 

1 1 ; dissolve* I in nniseetl wafer. I pi. This is 
sometimes Hnv oretl with fennel. 

Kmi it'nr I, inurin'. Pill in a jar I o/.. or eori- 
limin' seeds, *«• «*/.. of cinnamon, h, o/.. id eh»\ es, 

I 1 1 1 . of spirit of wine registering 60° l*y (Jay 
I .u .vine's alcoholometer. I.ef flu* spires sleep 
lor I wenly-lour hours, then add :i Kill* 1 of sirup 
resist erinK 21 " oil I lie saeeharouieler and llller 
the whole three limes I hroiiKll a fell HlteriUK 
hay; add 2 sheets of gold leal lo the litpieur: 
shake if lo divide I he gold ami iMdfleit. 

H, an tie l’i V dr Ihmlzie/t {hfi h^ssrin'iv). Kssonni 
( 'e> Ion einnamoii. 10 grn.; essence I hinn eiuilit. 
moil, 1*20 grn.: essenee ol coriander, 0"2Ugm ; 
essence ol lemon (distilled). 0 80 yin.; aleoliol, 
ele., I lie same as cnnicoa. 

Hail ilc Vie tie Ihinfsieh. 1’eyhai emimmon. 
26 grn.; doves. I’a grn.; green anise. 12*5 Rrn.; 
celery seetls, ! u i n.: caraway Mills. I- .'iki ii.; 
cumin seeds,;! yin.; alcohol at N r . , f* I.: while 
sugar, 2T» k. (leneral method without rectill- 
cat ion. Prodml. 101. 

Hi ni ml for Hnnlial* 1 fvgt/u. Take the white ot 
an egg with each f» gal. of the cordial, l>eal iio 
with alcohol and add gradually to the cordial. 

Hinhiil ii'lfh Hiilo'h. I*’c»r each 10 K'd. of the 
cordial add I o/.. ol potassium carUmnte dis- 
solved m 1 pi. of water, add gradually. 

Hill. I. i lean corn spirit, at proof. 80 gal.; 
newly rectified oil ol tur|>cntiuc, I pt.: mix 
well hy violent agitation, add culinary salt, 7 
or 8 ll»., dissolved in water. 00 nr to gal.: ngnm 
well agitate and distill over HWgal.. or until the 
fends begin to rise. Product ICO gal.. 22 U. I*., 
besides 2 gal. contained in the feints. If lOU 
Kill., 17 u. p.. be rei| ulrod. 8ft K'd. of proof spirit, 
or its equivalent at any other strength, should 
lie employed. 

2. Proof spirit, as above*. 8 pul.; oil ot tur|K*n- 
line. I lo lltio/..; salt. I lb., dissolved in water. 3 
or I K'd.: draw IOkmI.. as l-dore. 2 ! u. p. 

3. Clean corn spirit. 80 «al.: oil ol turpentine, 
% to 1 pt.: pure «»il ol lumper. 1 oz. to 3 oz.: 
salt. 7 lb., water, aft gal., draw 100 gal. nsalnivo. 
22 u. p. 

4. To the last add oil of caraway. H oz.. oil of 
sweet fennel. V\ oz.. distill as l*efore. 

ft. 'l*o No. 3 add essent iul oil orubmalds. I di m., 
or less: essence of lemon, 3 or 4 drin.; distill as 
Indore. 

li. To No. 1 add creosote, llo 2 drill.. before 
disl illation. 

7. To No. 3 add creosote, 1 to 2 drill., liefpre 
distillation. . „ 

H. Proof spirit. W) gal.; oil of tnr|*cntir»e, M 
pi..; nil id juniper. 3 oz.; cmwote. 2 driu.; 
oranges and lemons, slieed, of each V in 
number, macerate for a week, and distill IW) gal. 

*Th<‘ nil of turpenlii-.e for this puri*osc should 

be of the l“*st quality, and not that usually 

vended for piiiiting. which contains resin and 


li ved oil. Juniper iM-rries. bitter almonds, and 
the aromatic weds. may be used inst<*ad of the 
essential oils; but the latter are most conven- 
ient. Tur|K*ntinc conveys a plain gin llavor, 
cre«*snte imparls a eeriain degree ol smokiness, 
lemon and nllier aroiuatics a ereamiuess, 
I ullucss, and richness. Ciu niiiv also Im> pre- 
| mi re* I by simple solution ol the Havering ill 
tin- spirit, but is of course belter for distilla- 
tion. 

Sweetened gin is made Irma unsweetened 
gin, 22 it. p., lift gal.: lump sugar. 10 lo 4ft ll>., 
dissolved in clear wilier, 3 gal.: mix well, and 
line it down as above. Produces lo0 gal., ill 20 
ii. p. This, us well as the last, is usually per- 
mitted at 22 or 24 u. p.. which is also done when 
the gin has lieeii furt her Imveriil wilh water so 
l*i In- even ;*) **r Il» u. p. Itn m r anti I >M HI, y. 

liitltl I'mtlitil. From angelica root, sliced, I 
lb.; raisins, Hi lb.; coriander seeds. 2 oz.; earn- 
way s*v*ls iiu*l cassia, of each l*-jj oz.; elm «*s, l;j 
oz.; ligs and sllml licoriee root. *0 each l o/..; 
1*1. Mil Spirit, 3 gal.; water. I cal.: digest 2 days, 
and distill 3 gal. by a gentle heat; to i liisadd, of 
sugar. 1* II*., dissolved in rose wnl* , r mid clean 
«*»l t water, of each I qt.: Iasi ly, color I he liuuid 
by sleeping in it I'j oz. of hay sail run. 'Phis 
cordial was once held in much esteem lords 
mii*|misoiI iiie.lielual virlues, 1 lie lorumln liclug 
iiieuiiomil by Arnold «le Villenein e. 1 1 de- 
rives nanie from a Small quant it y of gold 
leal iM-ing formerly a*l*l<sl loll, which wassup- 
IHised to mid greatly to its remedial value. I n- 
til comparatively recent years, gold was credi- 
ted witli extraordinary remedial powers. 

(Vudiuf, Haul. Uhubarb. senna, coriander 
no.sI. sweet fennel seed, mid cochineal, of each 2 
oz.; licorice root and salfron, of each I oz.; rai- 
sins. 214 ll>.: ivclilt.il alcohol, 2gah; digest, 
lor louruvu *lays. If sod in gout and rheu- 
matism. 

Ilnllaiiil*. (.eneva, Sehiclam. Ibdlands (>m, 
Dutch Ciu. I. The materials employed in the 
distilleries of Si-hi.ilam, in the preoaratlun of 
this excellent spirit, are 2 parts of the best till- 
11111II11I rve and 1 part of mal(e*l bigg, re.luced 
to i he state of coarse meal by grinding. About 
a barrel <36 gal » t water, at a temperature ol 
from l82*toHW» r'Uli.. Is put into the mash tun 
lor every l'tcwt.ol meal, after which (he malt 
is introduced and stirml. and lastly, the rye Is 
a*lde«l. Powerful agitation is next given to 
the magma till it la-conies quite uniform, when 
the mash tin: is covered over with canvas, and 
left In fills Plate lor two hours. Agitation is 
hen again had recourse to, and the trauspar- 
.-nt spent wash of ft preceding mashing is add- 
***l. lollowdl by as much cold water as will re- 
duce the temperature of the whole to about. 8ft® 
l ull. The gravity of the wort at this point, 
varies from 33 to 38 It*. A quantity ol the Ix-st. 
privs***! Klamlcra yeast, eoual t*> 1 lb. f«ir every 
1(JU gal. ol the ina.shi.il materials, is next st irred 
111. and the whole Is fermented in the mash tun 
lor about three days, or until the attenuat ion 
is from 7 to t lb. (sp. gr. 1 007 to 1004). During 
this tune the yeast is i*ccat ionnlly aklinmed olt 
the Icnnenting wort. Tho wash, with the 
grains, is then transferred to the still, and con- 
verted into low wines. To every 100 gal. of this 
liquid, 8 It*, of Juniper berries (three to live 
years old), and about 1 lb. of salt, are added. 
Hi”) i rio whole is put into the low wine still, and 
the line spirit drawn oir by a gentle heat, one 
receiver only being employed. The product 
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per quarter varies from l.s to 21 kuI. «»f spirit, 2 
to 2 o. p. 

2. Heat Hollands.— Hollands rccti(lo«l to tlio 
strengt li of :if° liminie (sp. gr. 01H25, or about tt 
O. p.>. 

2. l)r. Thompson gives the following formu- 
la for preparing gin. Geneva or Hollands. lie 
states it is one used by tin.* Dutch iiwnufactur- 
ers: One hundred ami twelve lb. of Itarlcy 
malt ami 22« II*. o! rye meal are mashed with 
460 gal. or water, at l«K° Fait. After infusing a 
sullicicnt time, cohl water is add'd until tho 
gravity of the wort is reduced to 45 lb. |*er luir- 
rel. The whole is let into a fermenting Imelc at 
fl0° Fah., Nilgai, yeast is added, the tcmi*cnt- 
t.uro rises to IKI 0 , and the fermentation is over 
in forty-eight hours. The wash is attenuated 
until t ne specific gravity is about 12 or If* lb. 
I*er barrel. Doth the wash and grains are then 
put into the still; the low wines are distilled oil, 
these are redistilled, and the production is rec- 
tified. A lew juniper lierrlcs ami some hoi is 
are used to eommineato a |>oouliar flavor to the 
spirit. 

4. Hnglish inudh. From lunlper lierrlcs (at 
least, a year old and crushed in the hands), 2 lb.; 
rectified spirit, gal. (or proof spirit, 2Ugal.); 
digest, with agitation, for a week, amf liK-n 
express the liquid; after twenty-four hours* 
repose, decant, t lie clear port Ion, add It to gotnl 
corn spirit, at 2 or 2,t over proof, 00 or IDO 
gal.; and mix tlnrm well together. 

f>. From Juniper berries, 21$ ll>.; sweet fennel 
seed, A o/.; cam wav seeds, 2J*j o/..; proof spirit, 
2 gal., corn spirit, 1K> or 100 gal. 

(>. As the last, with the addition of Strnshurg 
furpent ineor t'anadiun balsam, 1 lb. Ilreirrr 
and DMiUer. 

I hide d’A n is. See Creme d'A wto. 

/ failed' A nnanas. Five 07.. rasped pineapple 
are macerated in 15 07,. IKK alcohol for fifteen 
or twenty days, at the end of which time the 
liquid Is decanted and filtered. It is then well 
shaken up with 15 ox., by weight, of clenrsirnp. 

Ifuile. [Jtpicurcuse. 1 . Dc la Hose. From can 
do rose, I part; simple sirup, 2 parts; mixed to- 
gether. 

2. Des Fleurs d*< >rangc. From orango llowcr 
water and sirup, ns No. I. 

•I. De Vanllle.- From essence of vanilla, 1 
drm.; simple sirup, I i»t. 

The above are kept in small decanters, ami 
used to flavor wafer, grog, liqueurs, etc., instead 
of sugar or capillaire; also to perfume the 
breath. Other flavored sirups, lor the same 
purpose, arc prepared in a similar manner. 

Untie de Van die. Flavored with essence or 
tincture of vanilla. It is kept in a decanter, 
and used to flavor liqueurs, grog, etc. 

Untie de Venus. From the flowersof the wild 
carrot, W/, 07., ami sugar, 2 It*, to the gal. If. Is 
generally colored by infusing a little powdered 
cochineal in it. 

Liitucur llm/tenique de Dessert (formula Itns- 
pall.t Alcohol at 56°, 0‘10 I • angelica root. 3 gi\; 
calamus, 0*20 I. ; myrrh, 0*20 gr.; cinnamon, 0 20; 
aloes, 0 20 gr.; cloves, 0 Mgr.; vanilla. 0*10 gr.; 
camphor, O'OAOgr.; white nutmegs, U 025gr.; saf- 
fron, 0*005 gr. The whole mixture is allowed to 
digest for several days in the sun in a well 
corked bottle. 

Jargonelle.— Sun. Jargonelle Cordial. Flavored 
with essence of jargonelle pear (acetate of auiyl). 
Pineapple cordial ami liqueurs from some other 


fruits art* nlso prepared from thcnrtiflcial fruit 
essences. 

Kirschu'atstr. A spirituous liquid distilled in 
Gcramiiy and Kwitzm-laud from bruised cher- 
ries. From the rude mhiiner in which it is ob- 
tained, and from the distillation of the cherry 
stones (which contain prussic acid) with the 
liquid. It has often a nauseous-taste, and is fro • 
quently |*oisonous. When pro|*orly iiiikIu and 
sweeteiu-d it resembles noyeau. 

Iluile de. Kirn In ntntsser. Ksscncc of rioyaux, 
4 gr; «wsencc of noroli (Paris). 0*10 gr. 

Is u>.on CoixtUU.— Digest fresh and dried lemon 
|*eel, of each 2 07., ami fresh orangi- peel, 1 o 
in proof spirit 1 gal., for a week; strain with 
expression, add of clear soft water *| s. to re- 
duce iL to the desired strength and lump sugar, 
2 II*. to the gal. Tl«e addition of a little orange 
flower or rose water improves it. 

JesMuitnc Liqueur Pick \\ II*. of tessaminc 
blossoms, and put them in a jar with 2 qt . of 
Pot alcohol, registering 50® by (lay Lussac's 
alcoholometer; let the blossoms steep for two 
days, prepare IK- p*. ol cla rilled sirup register- 
ing in on f he saccharoincter. Strain the Jes- 
samine. spirit, mix ItwILh'thc eol«l sirup ami 
filter It, with some pa|*ci through a Mitering 
bag. Continue pouring the li.pn-ur through 
and through until it is quite clear, and bottle It 
for use. 

Ismon Card Ini. Digest 2 o/.. each of fresh 
and dried lemon |*ec| and I o/,. of I resit orange 
|M-el ill I gal. of proof spirit for a week; strain 
with expression, add clear soft, water to reduce 
It to thedi-sircd strength, and lump sugar, in 
the jiro|Hirtiou of 2*$ It*. 1 0 2 lb. to t lie gal. 'Pile 
addition of a little orange Mower or rose water 
Improves it. 

Kw nee of Ismon. The rinds of 80 fresh 
lemons; alcohol at 8f»°, 12 I. Process I he same as 
ccdrat. 

/vw urr of Ismon, Concentrated. Hinds of 10(1 
fn-sh lemons; alcohol, same as above. Process 
same ns ccdrat. 

Liqueur*. Dilute nlcohol, aromatized ami 
swi-ctcmd. The French liqucnrists are pro- 
verbial for the su|*erlor quality, crcumlikc 
smoothneKs ami delicate llavor of their cor- 
dials. 

LiqnixliUa. - Fhivimd with orange:! and 
lemons, of each, sliced, 2 in number; wit li sugar 
2U lb. per gal. 

lennye Cordial.- From the fresh roots of 
lovage, 1 o/.. to the gal. A fourth of this quan- 
tity of the fresh roots of celery and sweet fen- 
nel arc also commonly lidded. In some purtsu 
little fresh valerian root and oil ol suvinc are 
added l*cfore distillation. 'Plus cordial is much 
valued by the lower classes in some of the 
provinces for its stomachic and emmeiiagoguo 
qualities. 

Maraschino (Maraseqttiu). A delicate liqueur 
spirit distilled from a peculiar cherry growing 
in Dalmatia, and afterward sweetened with 
sugar. The I test is from Zara, and is obtained 
from the marasrii cherry only. In the middle 
of tho last century the profits arising from the 
sale of this compound were so considerable t hat 
the Senate of \ enice*. where it was principally 
manufactured, monopolized the trade in it. 
A11 inferior quality is distilled from a mixture 
of cherries and tho Juice of licorice root. 

Maraschino (Zara), Imitation. — Essence of 
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noyutix, .T5gr.: essence of ncrnli. OfiDgr.; ex- 
f met of jasmine, 1 grn.; ox t met of vanliln, P50 
gr. 

Miirnm/nin tie '/.urn. Kvkmkt of noyniix, 3T» 
gr.; j'ssonco of neroli, MT* gr.; extract of jns- 
iniuo, 1 ki.; extinct of vanilla. 1 T» gr.; al- 
cohol, etc., same as for clmrl reuse. 

(Y/rite tfr Millrltc urn. Ksscneu of noroli, r*gr.; 
nwonec of rn»n, 20 gr.; extract of jasmine, 2 
gr.; extract of Jomniil, IT» gr. ; extract ol 
refusla, ’i Ki'. ; extract of tul*crose, 2 gr. ; al- 
cohol, etc., name us for chart reuse. 

Mint Liqueur (Ci cine de Menthol. Put 2 o/.. 
of gnx'ii mint into a Jar, |K»iir over I qt. of 
1*0* alcohol, registering fiO° by (Say Lusshc's 
alcoholomotor, ami lot it steep for eight days; 
add 3 gills of alru n registering «**»* on thnaac- 
charomcter, mix it with some Altering iituier 
and nour the whole into a filtering I Nig. When 
Uio liqueur la thus at rallied it should be |*cr- 
lectly clear nml limpid; bottle it and keep the 
hot t lea in a dry place. 

Mint Conlinl. Oil of pep|N>rmint. V\ 07 ..; 
sirup, :?'(■ pt lec.tilled spirits, f» pi.; alcohol, 
pt. Color light green. 

AVWiir. The f 11 bled drink of the mythologi- 
cal doit ies. The name was formerly given t*» 
wine dulcilled with honey ; it is now occiisiou- 
nlly applied to other sweet and pleasant lever- 
ages ol aslimulaiitig ehnmrtcr. The follow inK 
liqueur isso called: Chopped raisins, 2 Hi.; bail 
sugar, t lb.; boiling water. 2 gal.: n it and stir 
I'm 1 1 let illy until cold, then add 2 lemons, sllw-d; 
prool spirit, brandy or rum,;i pt.; macerate in 
ucovcicd vessel lor six or seven days. oeca- 
sionallv shaking; next strain with presume, 
and let the strained liquid stand in a cold place 
for a week t'o clear; lastly, deeant the clear 
port ion and bot 1 |e it. 

i\iq/au. Creme de Noyou. This is a pleasant 
null v-tasted liquor; but. from the large pro- 
portion of prussic acid which it contains, it 
should be pat taken of very moderately. 

1. Hitter almonds, bruised, -I 07 ..; spirit. 22 11 . 

I ql.; sugar. I lb. (dissolved ini water. •>» pt.; 

iimeeratc lor HI days, frequently shaking the 
vessel; then allow it to ro|*ose for a lew days, 
and decant the clear portion. 

2. As the last, but substituting anricot. or 
peai-h kernels with the bruised shells for tin* 
almonds. 

;i. To either of the aliove. add of coriander 
wed and ginger, ol each, bruised, I drill.; mace 
and eiiuiamoti, of ciieh 

4. Creme do Noyau de Martinique. I .mil su- 
gar, M lb.; water v?M» gal.; dissolve', add. ol proof 
spirit, r* gal.; orange llovver water, :i pt.; bitter 
almonds, bruised, I lb.; essence of lemons, 2 
drill. 

Oil nf f'edrnl. See tremr ./.* t'nlritl. 

0 »ioq/»: < ’mil int , lake lemon cordial 01 

creme d'orange, from Iresh orange |nx*I, l *> lb. 
to t he gal. 

ttmi/f/c fVi/, /’.'sw/ur »•/. Cnlden. Fresh yel- 
low rind of orange, t o/.; reel ifieil spirit, \< t pt.; 
water, y<. pt.; digest for a week, press. tiller 
and add ol sherry I qt. A pleasant liqueur. 

1 , arfnit Amour. Perfect |g>ve. I. Flavoml 
wit ii the yellow rind of 4 lemons and 11 tea- 
spoon! ill of essence of vanilla to Ha* gal., with 
sugar, 3 lb., and powdered cochineal, q. s. to 
color. 

2. Sugar. «K* lb.: WJS alcohol. lb., dis- 
solved in It lb. water; essence of cloves. 1*4 OZ-: 
essence of matte, 3 dim.; essence of lemon, 1 


drill.; colored rose. 

/Vucl* rnnlial. Pour .11$ gal. alcohol, IKK, Tr. 
over 2 II*. sliced pearlies. I ligest from 8 to 10 * 
days. Filler and mid 3 gal. white wine, 15*6 It), 
sugar dissolved in 31$ ql. water. 

rc 1 1 /termini. Peppermint. Cordial ; Sports- 
man's Cordial; Kim de Chasseurs. This well 
known eouipoiiu<! is perhaps in greater demand 
in every part of tin* kingdom than all the 
other cordials out together. 1. From pepper- 
mint water and gin or plain spirit, 22 11 . p., of 
each 1 i»t.; lump sugar, jtj lb. 

2. Wholesale.- Fiiglish oil of |»eppei mint, 5 
07... is added to rectified spirits of wine, It pt.; 
mid I he mixture is agitated well together lor 
some lime in a corked iKittlc capable of hold- 
ing 4 pt. or more; it is then empt a*d into a cask 
having a capacity of upward of lUOgal., und 80 
gal. of perfectly white and flavorless proof 
spirit is poll ml In. and the whole well agitated 
for ten minutes; a solution of the i K -st double 
refined lump sugar. 294 cwl., in about 3ft gal. 
pure Mitered ruin water, is then added, and »ho 
contents of the cask well rummaged up in the- 
usual manner for at leant fifteen minutes; sufll- 
eient clear ram water to make up the whole 
quantity to exactly one hundred gallons, and 
holding 111 . solution fi 07 ,. alum, Is next added, 
and the whole iHiigaiu well agltuUd for at. least 
a quarter of 1111 hour, after which the cask In 
bunged down, and iillowisl to repose for a iort- 
nlght before It is broached for sale. 

3. Pure proof spirits. .1$ gals.; essential oil of 
|H-ppermiut , 1*4 drill., cut Mrsi 111 P , qt. strong 
alcohol; pure soft, water, 7*$ gal.; situ ole sirup, 
-Mi K«l. Agitate, mid if not clear add2.Mjdrm. 
ilium dissolved in I pt. rain water. Let it 
stand 10 days. 

I’e/qierminl llVifir.- Pepperiueiit Mowers, I 
k.; water. 4 1.; salt. 2fj« grammes; macerate, 
and draw o(T 2 liters. 

I’inienlu. Sun. Pimento Cordial, Pimento 
Dram.- Itather strongly flavored wit h allspice 
or pimento. It has obtained a great repute in 
t lie West I tidies in dim rluea, cholera, and bowel 
complaints generally. 

/’iinviiqifr Conlinl. Pineapple extract. 3 07 ..: 
extract of lemon. 94 07 ..; sirup. I Mi gal.; recti- 
ll«sl spirits, 2J4 gal. 

I’inenpplc Lifiueur. Take \<i lb. of peeled 
pineapple, and cut it into slurs; boil 3 qt. of 
sirup until it registers 3tP oil the sucehuromo- 
ter; add t he si in -s of pineapple, the juice ol t 
oranges and the yellow peel o I 2 oranges; let it 
iMiil up, mid pour the whole into a jar. Close 
the Jar carefully, and let the pineapple infuse 
thus for two days. Strain the sirup through a 
hair sieve, mix with 1 qt. ol i alcohol regis- 
tering ;r»° by (Jay l.ussae's ule-oholonuder, und 
niter the whole 'through a tell Mitering bag 
Hot tie the liqueur, and keep in a dry plme. 

Quince Liqueur, finite a suflicient. quantity 
of tpiiiices over a basin tootitain 2 lb. of pulp; 
add I qt. «*f sirup icgisteriiig .’HP oil the sueclm- 
rometcr; cover the basin, ami let it remain 
thus for 011 c day. Pour the contents of the 
basin into n Mitering bag, add I pt. of IKK alco- 
hol, registering 35° by Cay I, (issue's alcoholo- 
meter, to the strained sirup; mix. and pour the 
whole again through a Mitering bag and bottle 
the liqueur. 

Hos/ihcri ii ( onlUtl. From raspberry brandy, 
sirup, and water, equal parts. A similar art i- 
cle is prepared by Mavoring sweetened spirit 
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with the arti Acini rasiil>orry essence. 

UnUifla.— Originally a liqueur drunk at the 
ratification ol' an agreement or treaty. It is 
now the common generic name in France of 
liiiucurs compounded of spirit, sugar, and the 
odoriferous and flavoring principles of vegeta- 
bles, moro particularly of those containing the 
Juices of recent fruits, or the kernels of apri- 
cots, cherries, or pcuclics. In its restricts! 
sense tills name is comuionly understood as re- 
ferring to cherry brandy or neaeh brandy. 

The following list includes those rutnllas 
which arc commonly prepared by the French 
llqucrlsts: 

Unfa Ha d'A m/eWpic.— From angelica seeds, 1 
dr.; angelica stalks, 4 oz.; blanched bitter al- 
monds, bruised, 1 oz.; proof spirit or brandy, 
flqt.; digest foV 10 days, lllfer; add, of water, 1 
qt.; white sugar, 3% lb.; mix well, and in a fort- 
night decant the clear portion through a piece 
of clean llannel. 


Ratafia d'Ani*. See Auiseetl Cordial. 

Ratafia de Itnuine d e Tolu. From balsam of 
toll!, 1 07..; rectified spirit, I qt.; dissolve, add 
water, 3 pt.; filter, and further add of white 
sugar, 1*$ lb. 

Ratafia de I Inm de Noi r.— From young wal- 
nuts with soft shells pricked or pierced, GO in 
numl>er ; brandy, 2 qt.; niace, .cinnamon, ami 
cloves, of each 15 gr.; digest for 8 weeks; Press, 
filter, add of white sugar, i lb., and ki-ep it for 
some months beforo decanting it for use. 

Ratafia de Cacao.— Hatafla de Chocolat.- 
Froin Camera cacao nuts, 1 lb.; West Indian 
cacao nuts, lb., I*»th roasted and bruised • 
proof spirit, 1 gal.; digest for 14 days. Alter, and 
add, of white sugar, 2>4 lb.; t incture of vanilla, 

dr. (or a shred ol vanilla may bo infused with 
the mils In tlu» spirit instead) ; lastly, decant in 
a month, and hofflo it. 

Rata Ha de Cafe. -I. From coffee, ground and 
roasted. 1 lb.; brand v or proof spirit, I gal.; 
sugar. 2 lb. dissolve*! In water, 1 qt.: as last. 

2. Coffee. 1 ih.; brandy, lb.; macerate the 
coffee In the brandy for seven or eight days, 
and then distill over a water bath, and to the 
distillate add a very clear sirup, made by dis- 
solving 2V$ lb. of the liest augur In 4 lb. of water. 
This liqueur has all the aroma and none of tin 
bitterness of the coffee. 

Ratafia tie Cassis. From hlnek currant Juice, 
1 qt.; cinnamon, ldr.; clovcsand ix-uch kernels, 
of each, dr.; brandy, 1 gal.; white sugar. 3 
lb.; digest for a fortnight, and strain through 
flannel. 

Ratafia de Cerise. From Morel lo cherries, 
with (heir kernels, bruised, 8 )l».; brandy or 
proof spirit, 1 gal.; white sugar, 2 lb.; as hist. 

Ratafia de Chocolat. Kntulhi de cacao (see 
ante). 

Ratafia de Coinys. — From qliince Juice. 3 rit.; 
bitter ill mouds, 3 dr.; cinnamon and coriamler 
seeds, «)f each, 2 dr.: mace, H»dr.; cloves, l igr.. 
all bruised ; rectified spirit, quite flavorless, >§ 
gal.; digest for a week, (liter, ami add of white 
sugar, 3 Mj lb. 

Ratafia de Coinys (Quin ecu). Fx pressed Juice 
Of ripe quinces, O n I.; spirit of cloves, 005 I.; al- 
cohol, at 0'85°, 2T» 1.; sugar, 125 k.; water, 6 1.; 
color yellow with caramel. 

Ratafia de f’lfime. From orAme de imyenu 
and sherry, of each Yx pint; sirup, Yt pt.; 1 reali 
cream, 1 pt.; beaten together. 

Ratafia de Curafim. See Cur a f on. 


Ratafia de Framboiscs.— Hasiitierry Cordial. — 
To 1 Y\ lb. of raspberry' juice add J-4 lb. of cherry 

I nice: boil this with 2 lb. of sugar ; add 4 pt. of 
nandy, and let it macerate lor a fortnight; 

niter. 

Ilatafiade. I'ranihoisr* (ltasplx;rrics). Infusion 
of rasplierrics, 3 1.; infusion of wild cherries, 1 
I.; alcohol, 85°, 1 1.; sugar, 5 k.; water. 1*110 I. 

Ratafia dr. i/cniivrc.— From juniper lierries. 
each pricked with a fork, Yt lb.; caraway ami 
coriander seed, of each. 40 gr.; finest malt spirit, 
22 n. p., I gal.; white sugar, 2 lb.; digest a week, 
and strain with expression. 

Haiti tin tie. (Srenohle .. — From the small wild 
black cherry with the kernels bruised, 2 lb.; 
proof spirit, 1 gal.; white, sugar, 3 lb.; citron 
i>ccts, a few grains, ns before. 

Ratafia ile (Jrrnnhlc , de Tej/ssAre.- From olior- 
rles bruised with the stones, I qt.; rectified 
spirit, 2 qf.; mix, digest for forty-eight hours, 
then express flic liuiiid, and heat it to ladling 
in a close vessel; when cold, add of sugar or 
sirup, q. s., together with some noyeaii, to fla- 
vor, and a lit tio sirup of the bay laurel, and of 
galangal; in three months decant and bottloit. 

Rata ha dr. Noyeau.— From peach or apricot 
kernels, bruised, 120 in number; proof spirit or 
brandy, 2 qt.; white sugar, 1 lb.; digest for a 
week, press and filter. 

Ratafia d'tEiliets.- From clove pinks, without 
the while buds. 4 lb.; cinnamon and cloves, of 
each, 15 gr.; proof spirit, I gal.; macerate for 
ten days, express the tincture, lllter, and add 
of white sugar. 2% lb. 

Rata/fa d'Kcarcc il'Oi'aiifle.-CrCnic d ‘Orange. 
Rata fill d'b'h ursd'thunye. From fresh orange 
petals," 2 lb.; proof spirit, 1 gal.; while sugar, 
2»6 lb.; as last . Instead of orange, flowers, l dr. 
oil ot ncroll may lie used. 

lUitafia d la Crmcncale.. From striiied pinks, 
I lb.; brandy or proof spirit , 1 qt.; white sugar, 
lb.; Juice of sirawlicrriea, pt.; saffron, 20 
gr.; as before. 

Ratafia dts Qua tie bYults. From cherries, 30 
lb.; gonselKMTics, J5 lb.; rasplierrics, 8 lb.; black 
currants, 7 lb.; express the Juice, and to each 
pint add, of while sugar, Go/,.; cinnamon, Ogr.; 
cloves ami mace, of each, 3 gr. 

Rata fia Rouye. - From t he Juice of black cher- 
ries, 3 qt.; Juices of st rawberries and rasplierrics, 
each, I qt.; ciiinuinon. I dr.; mace and cloves, 
of each, 15 gr.: proof spirit or brandy, 2 gal.; 
white sugar, 7 lb.; macerate, etc., as before. 

Ratafia Sec.— Take of the Juice of goosebor- 
ries, 6 pt.; Juices of cherries, strawberries 
am! raspberries, of each, J pt.; proof spirit, 0 
qt.; sugar, 7 lb.; ns before. 

Ratafui d la VioUlU.— From orris powder, 3 
oz.; litmus, 4 oz.\ rectified Bpirit, 2 gal.; digest 
for ten days, strain, ami add of white sugar, 12 
lb., dissolved In soft water, 1 gal. 

Rhubarb Cordial.— Rinse gently 40 lb. liest 
quality of rhubarb stalks in a 15 or 20 gal. tub. 
Add 4 gal. water, stir and squeeze the pulp with 
ti e hands so ns to separate the Juice. Let it 
rest for a few hours, strain, and press through 
a coarse cloth. The residue may have 1 gal. 
more of water pressed through It. Add 30 lb. 
loaf sugar, and after ils solution, water to make 
It up to 10*. gal. I’ut in a tub covered with a 
hmnkut ann Mine tHistrdH »it. fifi* to W K. tin i ll |l. 
iH'giiiH to ferment. Then put into a cask, u 
Potion at a time, as Its working decreases 
until all is in. let. the scum as it works run 
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out ol Hie Dung hole. When Hourly through 
fermenting drive t he Dung, put in napilo. which 
is to be removed every few' days until the Darrel 
Is sate Irom bursting. Use more or less sugar 
according to the at length and sweetness de- 
sired. 

How ConlUtl. Extract of rose, 1 ox.; sirup, 
2 tit.: rectified spirit, 3qt. 

Itoaoli.— Host? leaves, 8^» ox.; orange llowei 
water, 4 »*♦.; Coylon cinnamon. 124 gr.; cloves. I 
07 ..: macerate the rose leaves, the cinnamon, and 
the cloves in 17>(j pt. spirit, and distill; and to the 
distillate add 15 oz. of sugar dissolved in 4 pt. 
orange flower water. 

Minolta dc 'J'urln. Essence of anise, 2\50 gr.; 
essence of fennel, O’Htl gr.; essence of bitter al- 
monds, H gr.; essence of roses, t.'CO gr.; essence 
of ninborgrls, 0 to gr. Color with cochineal. 

Slulia of i.ove. I. From proof spirit (llavored 
with otto of roses) ami sirup in equal parts. 

2. From sonar, a ||>.; pure soft water, q. s. to 
produce I gai. sirup, to which mill, of eau tie 
rose, I pt.; moot spirit. 7 pt. It is colored a 
pale pink by powdered cochineal. a very 
pleasant, cordial. A drop or two, not more, of 
essence of ambergris or vanilla improves it. 

St r a inherm Cordial . I. Proof spirit, t!' . gal. 
si mwlMtrrles, 10 «|t.; tligest for ten tin vs. and 
draw oil; add soft water. gal.: simple sirup, 
gal. Agitate, and color it desired. 

•2. Juice of fresh strawlK-rrics, Ittjpt.; sirup,:) 
«|t.; reel lllcd spirit, 3 «|t. Color with liquid 
cannitie, «| s. 

7'ettrs of the tl’hhno »•/ Molah, n. As Dnlm of 
Molucca, but employing cloves bruist-d. J* oz . 
mace 8 h ret ldt*d. 1 tlr., and a Icaspootiful t»r es 
sence ol vanilla for flavoring: H pt. ol orange 
llower water is sometimes added. It is slight |\ 
colored with burnt sugar. 

TrnppMinc. large absinthe, 40 gr.; angeliea. 
40 gr.; mint, HO gr.; cardamom, 40 gr ; balm. ;*) 
gr.; myrrh. 20 gr.; calamus, 20 gr.: cinnamon, 
4 gr.; cloves, 4 gr.; timee, 2gr.; alcohol at 85°, 
4 5 I.; white sugar, .T750 k. Follow the met ho* I 

given for chartreuse. After twodavsof mac- 
eration, distill and rectify. Atld sirup ami 
color green or yellow. 

Ufi'iuehauyh.- Sun. Bscubao. Literally, miul 
water, the Irish name of which whisky Is a 
corruption. It Is applied ton strong cordial 
spirit, much drank In Ireland, mid made in the 
greatest, perfection at Drogheda. 

1. Mramly or proof spirit, 3 gal.; dates with- 
out their kernels and raisins, of each, bruised. 

a lb.; Juniper berries, bruised, I oz.; mace nml 
oves, of each. % ox.; coriander and aniseed, of 
each, oz.; cinnamon, \\ oz.; maeerale, with 
frequent agitation, for fourteen days, then 111- 
tci ami add of simple sirup, 1 gal. 

2. Pimento and caraways, of each 3 oz.; mace, 
cloven and nutmegs, of each 2 oz.: aniseed, cori- 
aiiders and angelica root, of each 8 oz.; raisins, 
stoned and bruised. 1*4 lb.: proof spirit, 9 gal.; 
digest as before, then press tllterorelarlfy ami 
add of simple sirup, q. s. Should It turn milkv, 
ft'ld a little strong spirit or clarify it with alum 
or Qlter through mag ties in. 

Usquebaugh is either colored yellow with 
saffron (about. V\ ox. per gal.), or green with 
sap green (about M* oz. i>cr gal.); cither I icing 


added to the other ingredients before maoeru- 
tion In the spirit. 

Vanilla Liqueur. Two st icks of vanilla. 3 pt. 
of brandy or proof gin, 1 lb. of augur, llrcttk 
up the vanilla into the Aid rit, cork and let it 
infuse a fortnight, (foil the sugar In a quart 
of water to a clear sirup, then pour in the spirit 
and vanilla and simmer 10 minutes. Filter and 
bottle. 

Vanilla Vonliat.- Put \¥y ox. of vanilla beans 
in 3 ills, alcohol and 1^ gallons of water. Mace- 
rate fora lew days, then distill. Add to this'll 
His. of sugar. After it is dissolved, color with 
cochineal and III ter. 

Unite tie Vanille. Infusion of vanilla. O’SO I.; 
alcohol, at 85°, 2.401.; white sugar, 4*36 k.; water, 
3 V I. 

Vermouth. As the celebrated Vermouth do 
Turin cannot Is* made in this country to od- 
vmitagc, the r«***eipt of Oljiv’ero is given. Cor- 
iander, MU gr.; rinds of hi tier oranges, 250 gr.; 
orris root, |M>wdered. 25U gr.; elder (lowers, 
a>0 gr.; >ed cinchona, 150 gr.; calamus, 150 gr.; 
large ulisinthe, 125 gr.; holy thistle (Centaumi 
ItrnttIMn), 12.5 gr ; elecampane (roots), 125 gr.; 
little cent nary, 12' gr.; germander, 125 gr*: 
Chinese cinimmon, UiOgr.; angelica (roots). 05 
gr.; nutmegs, 50 gr.; galanga, 00 gr.: chives, 
GO gr.; cassia-. :#) gr.; white wine of Picardy, 
100 1. Digest for live or six days, draw off the 
liquor, size wit h llsli glue, and allow to stand 
lor II I t«H*n days. 

Vermouth tin Mm lire. Large absinthe, 125 gr.; 
angeliea roots. 00 gr.; holy thistle, 125 gr.; burg- 
worl, 125 gr.; veronica, 125 gr.; rosemary, 125 gr.; 
rhubarb, :lo gr.; red cinchona, 200 gr.; orris root, 
uowdered, 250 gr.; infusion of curiu;oa. 25 centi- 
liters; common Madeira wine, 02 I.; raisin sirup, 
3 I.; cognac at 40°. 5 I. Digest for three days, 
draw off Mu- clear, size with llsli sounds; a Iter 
eight days of rest, rock and size again bef ore 
bottling. 

Ve*i>rho hit Kusotcai. Essence of anise, 3 gr.; 
essence of caraway, 2 gr.; essence of fennel, 0 00 
gr.; essence or coriander. 0 H0 gr.; essence of 
lemon, dist lllcd, 1 gr.; alcohol at 85°, 2 80 I.; 
water. 0 00 I.; sugar. 2 50 k. 

IV h uUi ii, Itoiirhon, Imitation of. I. Nine gal. 
or proof spirit. 1 gal. Iloiirbou highly flavored. 
I qt. malt whisky, I gill white vinegar, I gill 
sirup and 10 (o 20 minims of cognac oil uls- 
solved in alcohol. Color with the aid of cara- 
mel. 

2. Forty gal. recti Ih-d whisky; 1^ ox. Hour- 
Ihhi oil dissolved in 1 pt. alcohol, 88*; 1 pt. white 
sugar sirup. 

3. Irish. Forty gal. rectified whisky; 4 to 0 
oz. Irish whisky oil, dissolved in 1 pt. alcohol, 
88.1; I lb. double rellned glycerine. 

4. Monoimahrla. Forty gal. rectified whisky; 
IH oz. Monongahela oil. dissolved in 1 pt. alco- 
hol. ks*; | pt. while sugar. 

5. Hue. Forty gal. rectified whisky; oz. 
rye oil, dissolved In 1 pt. alcohol 88*; 1 pt. white 
sugar sirup. 

6. Scotch. Forty gal. reel illed whisky ; 4 to 0 
oz. Scotch whisky oil, dissolved in 1 pt. alcohol 
88*; I lb. double rellned glycerine. 

7. IV heal . Forty gal. recti Ileal whisky; \y* ox. 
wheat whisky oil, dissolved In 1 pt. alcohol, 
1BH<; oz. malt oil; 1 lb. double rellned glycer- 
ine. 
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PUNCH 


Piincli.— Punch is n licverngo made of vari- 
ous spirituous liquors or wine, hot water, the 
lichl Juice of fruits, mid sugar. I t. is considered to 
Ixj very Intoxicating; hut t his is prolmbly (lo- 
calise the spirit being partly sheathed l»y the 
mucilaginous Juice and the sugar, its strength 
tlocs not appear to the taste so great, nsit really 
Is. Punch, which wonalmost universally drunk 
ainotiK the middle classes about llfty or sixty 
years ago, has almost disappears! from our 
domestic tables, lining su|*crscded l>y wine. 
J'lioro tiro many dllTorent varieties of punch. 
It Is sometimes kept cold In bottles, and make** 
a most agreeable summer drink. 

1. Julco of 3 or I lemons; yellow i»eel of I or 2 
lemons; lump guitar, H lb.; boiling water, 84$ 
pt..; infuse 46 hour, strain, add porter 46 pt.; 
rum and brandy, of each % to 1 pt. (or either 
alone 146 to 2 nt.) and add more warm water 
and HtiKUr, If desired weaker or sweeter. 

?. To Make Hot Punch.— Ingredients. -46 pt. 
rum, 46 pt. brandy, V\ Ih. sugar, 1 large lemon, t£ 
teaspoon fill of nutmeg, I pt. of Isdling wafer. 
Kill) the sugar over the lemon until it has ab- 
sorbed all the yellow part of the skin; then put 
tho sugar Into a punchbowl; add the lemon 
Julco (free from pips), ami mix those two In- 
gredients well together. Pour over them the 
boiling water, stir well together, add the ruin, 
hriuid.vand nutmeg; mix thoroughly and the 
nineli will 1 m* ready to serve. It Is very lin- 
Kirtnnt in making good punch that all the in- 
i’ red len to arc thoroughly Incorporated; and to 
nsure success, the proc<*sses of mixing must Im* 
diligently attended to. Allow a quart for ( 
|H*rsons; but this information must Is* taken 
cum i/i ano nubs; for the capacitors of persons 
for this kind of lieverage arc generally sup- 
posed to vary considerably. 

8. Cold Punch.— Arrack, port wine, water, of 
each I pt.; Juice of 4 lemons; sugar, I lb.; mix. 

Arrack Punch. Imitation.— Two or three pre- 
served tamarinds dissolved In a Im»wI of any 
kind of punch will impart to It a flavor closely 
resembling arruek. 

Hramlii.—]. To I pt. Cognac brandy, ^ nt. of 
Jamaica rum. 46 nt. of |*eaeh brandy, add 2 lb. 
white sugar, i gill of lemon and I gill of lime 
Juice; mix all well together, and add Ice equal 
to 2 qt. of water; cut 2 lemons into thin slices. 
Iceland slice thin I pineapple; add Mu**e to the 
much and let stand to ri|»cn and blend for 1 
lour lieforc using. 

2. To I teaspoon ful of rnsplierry sirup add I 
tables fT&oufnl white sugar; I wineglass brandy, 
thosAine quantity of water, a small picas.* lemon, 
2 slices or orange, 1 piece of pineapple. Kill the 
tumbler with shaved Ice, shake well, and dress 
the top with licrrlcs in season; sip through a 
straw. 

i». Take 3 do/,, lemons, chip off the yellow 
rinds, taking care that none of the white un- 
derlying pith is taken, as that would make the 

f unch bitter, whereas the yellow ]>ortion of 
he rinds is that In which the flavor resides and 
In which tho cells are place! containing the es- 


sential oil. Put t his yellow rind into n punch 
IhiwI, add to it 2 lb. of lump sugar, stir the 
sugar and |>ccl together with a wooden spoon or 
spatula for nearly 46 hour, thereby extracting 
a greater quantity of the essential oil. Now 
add Isdling water, and Ktlr until the sugar in 
completely dissolved. Squeeze and nt lain the 
Juice from the lemons and add it to the mix- 
ture; stir togotlw.r and taste it: add more acid 
or more sugar, ns required, mid take on re not 
to render it too watery. ** Itleli of the fruit and 
plent) of sweetness, ' is the maxim. Now 
measure the sherbet, ami to every 3 qt. add 1 
pt. of regime brandy and I pt. of old .latimica 
nun, t ho spirit lining well stirred as poured in. 
This punch may I s> bottled and kept in a cool 
cellar; it will Is* found to improve with age. 

Claret. 1. To a large punch bowl half tilled 
with broken icondd2 lb. of pulverized sugar; 
0 oranges cut crosswise into thin slices, il 
bolth-s of claret, and I bottle of elllimpngUC; 
mix well together and let stand for ono hour 
before using. 

2. Take I tablospoonful of sugar, a small 
fll loo of lemon, 2 or 3 slices of orange. Fill the 
tumbler with shaved Ice, and then pour in t he 
claret, shake well, ami ornament with lierries 
In season. Place a straw in the glass. 

8. Takol46 tablespoons sugar. 1 slice of lemon, 
3 or 3 slices orange. Fill the tumbler with 
shaved loc; pour in the claret; shake well. 

(tin launch. I. To half a pint of old Holland 

C ln add I gill of maraschino, the Juice of 2 
(lions, and tho yellow rlml of 1 previously 
Infused in t he gin. 2 gills of simple sirup or 4 
ox of pulverized sugar, and 1 qt. of seltzer 
water. Mix well and froceo to nscinl-solld. 

2. Yellow imm*I and Juice of 1 lemon; gin, % 
pt.; water, 1 Y\ pt.; sherry, 1 glims. 

iced. — Cliftuinngno or Rhenish wine, 1 qt.; 
arrack, I pt.; Juice and yellow jiocls of Alotnotis; 
white sugar, I lb.; soda water. 1 or 2 bottles; 
Ice as cream. 

Milk I'unch. 1 . Take 1 tablespoon fill sugar; 2 
tablespoon fills water; 1 wineglass hrundy; 44 
wineglass Santa Cruz ruin; 44 tumbler shavod 
lee. Fill with milk and shake well; grate a 
little nutmeg on top. 

2. Yellow rinds of 2 dozen lemons; steep for 
t wo days in ruiu or brandy. 2 qt.; then add 
spirit. 3 qt. more; hot water, 3 qt.; lemon Juice, 
I nt.: loaf sugar. 4 lb.; 2 nutmegs, grated; 
boiling milk. 2 «it.; mix, and In two hoursBtruin 
t hrough a Jelly nag. 

.Y nr falls. French brandy, 20 qt.; yellow peels 
of 30 orange* and 30 lemons; infuse for twelve 
hours; add :•) qt. of cold water, 15 lb. lump 
sugar, and the Juice of the oraugi*saml lemons; 
mix well, strain through a hair sieve, add now 
milk. 2 qt., and in six weeks bottle. Keeiw 
well. 

Orange.— As No. 1, using oranges, and adding 
a little orange wine. A little cura^oa, uoyoau. 
or maraschino improves it. 

Princes'.- Put into a freezing can a bottle of 
sparkling champagne, a gill of miiiaschlno, 46 
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pt. of strawberry sirup, the Juice of 6 onuimw, 
thf* yellow rirnl «>f 1 rubbed on suanr. 

Ittispberrif .— As Norfolk, but u^iu^ raspberry 
Juice or vinegar for oranges or lemons. 

Ib'yent's.— I. 1’are off the thin yellow rinds 
from » oranges ami 4 lemons; express tliejuloo 
from (ho same fruit ami strain it: nth I to It the 
yellow rinds, with 2 sticks of cinnamon broken 
iip, d 07,. cloves, and a dessertspoonful of 

vanilla sugar. Simmer these ingredients very 
slowly for half an hour in 1 ip. of simple sirup. 
Kx press the Juice from IU, do/, of lemons, and 
add it to the decoction. Then make a strong 
infusion of the llnost. green tea and add it to 
the mixture; after which add equal portions 
of old Jamaica rum and(,'ognnc brandy, accord- 
ing to the st rengt h required. Mix all well to- 
gether. strain through a hair sieve, put It Into 


a trce/XM- and make very cold. 

2. Strong hot green tea, lemon Juice, and 
capillaire, of each \% pt.; rum, brandy, arrack, 
and curacoa, of each 1 pt.; champagne, lbottlc; 
mix, and slice a pineapple Into it. 

Tra. Hot tea. 1 qt.; arrack. % bottle: white 
sugar, A 07,.; Juice of 8 lemons; yellow nmls of 
4 lemons. 

Il’i/tr. — Sugar, 1 lb.; yellow peel of 3 lemons; 
Juice of '9 lemons; arrack, I pt.; port or sherry 
wine (hot), 1 gal.; cinnamon, o x.; nutmeg, 1 

drm. 

1 1 'll Wf I/. To 1 wineglass of whisky add 2 
wineglasses of hot water, and then sugar to 
taste. Dissolve the sugar well with 1 wine- 
glass of the water, then pour in the whisky, 
and add the Italnnce of the water ; sweeten to 
taste, ami put In a small piece of lemon rind or 
u thin slice of lemon. 


Continued from page 2752 

of ibis npplicotion upon polished tries or cop- 
per in extremely bemuifiil, die surface resembling 
fil»er, mill keeping its lustre for a long time. 
The nulliur of the process hns applied it to great 
advantage in Ids laboratory. for the purpose of 
coming article* of Iron, steel, nml copper, there- 
by protecting them Against rust. One difficulty 
in the process results from the fnet thnt only n 
very thin layer of tin enn he Applied. Should it 
Imtoiiio practicable to impnrt a thicker costing, 
it will probnhly nrtpiiro gieat I in porta nee. Kx 
|*eriincnt« upon niekclising metnllic substance* 
in n similar manner aio in course of | rogress by 
the author, although thin fur without satisfactory 
result. 

CLEANSING l t.no. 

A convenient preparation for taking out oil 
'puts, and for cleansing article* of lnu«<, mIvci 
plated ware, anil gold, Is made by mixing to. 
Iiether equal parts of caustic ammonia and spirits 
of soap; and this may la* applied to n great va- 
riety of purposes in household economy. 

OZONE I HODUCED BY FLOWERS A.NI» 
ESSENCE* 

Accoidillg to Professor Montegnsr.a ( certain 
vegetable essences exercise an important influ- 
enco in tlio production of atmospheik ozone, 
this being most marked in the rase of mint, 
cloves, lavender, lemon, thyme, nutmeg, etc . 
which in contact with atmospheric oxygen in 
light muse the development of a large quantity 
of ozone, equal, if not superior, in amount to 
thnt produced by electricity nr by the dccompo 
sition of the permanganate of potash. Accord - 
ing to the author the oxidation of tlmsc essences 
is one of the most convenient means of producing 
ozone, since, even when in very minute quantity, 
a great elTect is accomplished. I n moat cases 
these essences require for the purpose the direct 
rays of the sun ; occasionally the effect is ex- 
tremely slight. In certain instances (lie action, 
commenced in solar light, was found to continue 
in dnrknesa. In some experiments a vessel per- 
fumed with essence, and then washed with alco- 
hol and perfectly dried, still developed a propor- 
tionate quantity of ozone, provided it contained 
n slight oil or of the essence. In Addition to the 
substances mentioned, spirits of turpentine. Co- 
logne-water, nnd other perfumes nml Aromatic 
tinctures, nrc also cnpnblc of accomplishing the 
SAino result. Certain (lowers, as the nnjcissus 
nnd hyacinth, also develop ozone in closed ves- 
sels. A A an inference drawn by the professor 


from these experiments, he recommends the cul- 
tivation of (loners in marshy district* and in 
places infected with animal emanations, since 
tlm ozone thus produced will tecil to destroy 
them For the same reason dowers of agree- 
able odor should be cultivated about residences 
ami in gardens, as ibis may l«* considered a di- 
rect sanitary precaution of miirli imj-irtance. 

DEVELOPMENT OF OZONE AT THE BATTEIIY. 

Professor Iloettger Inform* us that if a solu- 
tion of nitrnto of bismuth Ire decomposed by llie 
galvanic current, an uncommonly large amount 
of ozone i* developed at the polo Yon n ref cd with 
the platinum element, while the platinum itself 
becomes coated with a layer of supeioxide of 
bismikh at the same time. Itv a similar treat- 
ment of a silver or lead salt there is n like de- 
posit of saperoxida of these metals, but without 
any special development of ozone. 

GLUCOSE IN FKKMENTINO LIQUID& 

A paper was recently presented Ireful 0 the 
Clreiuienl Society of Duidon Upon fermentation, 
in which it was stated, as an iiii|">rtiuit deduc- 
tion from experiment*, that the addition of glu- 
cose to fermenting liquids, especially to the juice 
of tin* grape, helps to exhaust tlm fermentative 
element, ami thus imparts to the fermented liquid 
a greater keeping power, and also, that each fer- 
ment has its favorite soil. In the course of some 
remarks upon tho paper it was slated that the 
venst organism, tlrough generally called a plant, 
is rather' an animal in its functions, since the 
products it secretes mo less complicated than 
tboso it lakes in, and it absorbs no beat like 
plants, nor does it require light for it* vital proc- 
esses. 

DANGER FROM USING T 1 IE WASTE GAS OF 
FURNACES*. 

Attention has jn«t l«cen ralk-d by Dr. Percy, 
an eminent metallurgist, to lire danger of using 
waste gas from the blast furnace. A principal 
ingredient of this gas, as is well known, consists 
of carbonic oxide, the inhalation of which, in 
very small quantities, whctl*cr pmc or mixed 
with nir, is sufficient to destroy life. The cm- 
plnvrnciil of the waste gas of Wn*t furnace* for 
heating steam-lroHem, etc., is extending daily, 
nnd l»r. Perry fears llmt deaths from its inhala- 
tion may liecume frequent, unless those who use 
it nrc fully aware of it« physiological notion. 
Numerous cn«o» of poisoning of this kind me al- 
ready on record. 


Ill’ LUNG GRAIN. 

Various methods for removing the husk from 
giain, by means of soma harmless chemical Ap- 
plication, have recently been fcuggested, so that 
the grain may Ik* aflerwnrd pounded up in a 
mortar nnd converted Into bread without tho 
necessity of sending it to a mill to ho ground, 
lie*. ides the recommendation of simplicity, it is 
claimed Hint n great gain is accomplished in tho 
saving of a large percentage of the gluten and 
other nutiitinu* elements, which, under ordinary 
circumstances, would be entirely lost. Among 
processes for this pm pose, one recently patented 
by a (Inman inventor consists in dissolving two 
parts of calcined sods in twelve parts of water, 
with the addition of one part of caustic lime nnd 
three of water. This is to I - 1 (rolled from one 
nnd a half to two hours, nnd then twebty times 
its weight of water added. Novell and a half 
quarts «>f (lie liquid thus 1*101*010(1 will suffice for 
•J/o pounds of grain. The liquid is to Ik> poured 
over the grnin liy means of n watering pot, or 
otherwise, nnd the whole stirred nhout for fifteen 
or twenty minutes, dining which time the hull 
of the giain Ireconie.s detached, and may l>o re- 
moved by tbo ordinary methods. 

It is nssnied that ibis lye doc* not penetrate 
into the substance of the grain so ns to nffcct its 
cowi|Ht*ilion, but nets solely iqxm the Inisk. No 
fei mentation is produced by it, even vv lien the 
guiin has been moistened for a long time. There 
i<. of roufse, no objection to grinding the grain 
tlm* prc|uitcd in the ordinary way. Tho (lour 
may not be very white, but it is claimed to |k>s- 
rc'S nail (live qualities of the highest value. 

rYRoniOTOGItAHIY. 

Among the numerous applications of photog- 
raphy to the arts may be mentioned one called 
pyioplmlngtnpliy; or, in other won]*, the produc- 
tion of linii'hiient photographic incline* on glass 
by means of n fusible silicious color. A mixture 
ol honey, glycerine, nml n gummy substance, dis- 
>l\c*l in w ater, r* poured upon a glass plate, form- 
ing n thin, sticky stratum. This, dried at a mod- 
cinte heat, lifetimes haul, hut possesses the prop- 
erty of slowly absorbing water from the atmos- 
phere and again becoming sticky. If a quantity 
of bichromate of potash be added to the mix- 
ture before laying it on, irs properties nrc modi- 
lied so that, when exposed under a negative, flie 
illuminated portions lose their stickiness and be- 
come |*rinAncntly homy in texture; while the 
shaded put ions will, in n few minutes, liecomc 
sticky again, in proportion to the depth of the 

Continued on page 2781 
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WINES AND WINEMAKING 


H'f/i.- Making. -The grapes arc not removed 
from the vino until they art* quite ri|»c. As 
the maturation not only of different varieties, 
hut of tlio sin ne kind, is dependent upon tlnr 
season, no slated period etui Is* lixed for the 
commencement of the vintage. The gra|»cs lire 
rtv.dy to bo gathered when the white kind be- 
coinnsof a brownish yellow color, and tin* red 
or blue, very dark purple or nearly black. 
Shears, pruning knives, or scissors, are used 
for the removal of the fruit from the vine. 

In making the liner wines, previous to lieing 
pressed, the bunches are carefully examined, 
and any unripe or dunmged grapes are picked 
0 IT and used to make inferior wine, or in the 

f athering the unripOHitcciuieiin are left on the 
•ranch to rlnen. The blue and dark varieties, 
when intended lor t holiest wines, are. with few 
exceptions, removed from the stalks Is- fore 
being pressed; the white grapes are pressed 
with the stalks 

Iixceiit with those grapes which produce 
wines that, are likely to become viscous or ropy, 
the stalks are not left for any length of time 
In contact with the grape Juice or must. Then- 
are various modes of separating the grapes 
from the stalks. One method consists in the 
Employment of a wooden fork or trident, U yd. 
<»r more in length; by turning this round In a 
wooden pail filled with the fruit, the grain* 
l>eoomo detached from the stalks, which aro 
thus brought to the surf mi' and removed. 

In another contrivance the separation is ef- 
fected by inclosing the bunches in cage* made 
of parallel wires. Inside the engo then* Is a 
stirrer; when this is turned by an external 
handle, the gm|H*s alone drop through the 
wires, leaving the stalks in the cage. Some- 
times t he separat ion is accomplished by moans 
of hurdles, which arc so manipulated that the 
fruit only shall pass through the meshes. 

I’revlons to their Indug pressed, (lie grapes 
have to undergo the nrolimlnnry itrwxw of 
bruising or crushing. This is sometimes done 
by their l>eing t rodden under the naked feet of 
men, on a large wooden st nge or platform* at 
other times the men wear heavy boots, walk* 
in sonic cases the grapes alt) placed ill a vat 
and bruised with a kind of wooden (icslle. 
.Soinefi mes t hey are crushed between wooden 
grooved rollers. Of all these processes, t ho first, 
alt hough t he h ast cleanly, possesses tin- advan- 
tage ol not crushing t he pips or stalks, and in 
thus free from Mu risk of imparting an un- 
pleasant. flavor to the wine. 

There Is considerable divergence in the state- 
ments of different writers as to the yield of 
must or Juice from ripe grn|H*s. I'aycn says |t. 
amounts to from 114 to Bti* of the total weight 
of t he grain*. Dupr6 and Thudichiiui olitaiued 
from three sum pies of grapes r»*speetively 
70 , 75tf, and TZ‘25%. Wagner averages it from 
about 00 or 70*. 

When a white wine is required, the bruised 
grape, whether of the white or red variety. i» 
at once pressed, except when, as lmpi>ens with 


some kinds of fruit, it is kept to allow of tlm 
development ol the bouquet. The mode of pro- 
cedure is dillcrcnt when a red wine is to lie pre- 
pared. The crushed grapes must, then he kept, 
in a tub or vat, loosely covered over, until an 
examination of a small quantity of the Juice 
shows it has acquired the necessary color. For 
it to do this sometimes takes from three or lour 
days to a mouth. 

During this period, uleoliol lias been formed 
in the pulo, and this, with the tartaric acid of 
t he fruit, lias dissolved out t he coloring princi- 
ple of t he grape. <i rent cure is necessary at this 
stage to prevent the too long exposure of tlio 
crushed and fermenting fruit, to the air. 

Wine presses an* of various patterns. 

In many wine making establishments, Iron 
press* have supplanted wooden ones, over 
which they possess tin? advantages of greater 
cleanliness and non absorption of the must. 
The wme press in general use in Ihetiirondo 
consists of a lull, round basket , made of perpen- 
dicular laths. The I’rnlt. Is placed in this basket, 
and upon the fruit a wooden block, to which a 
screw is attached; (l nut works upon the screw 
from iiImivc downward. and presses the wooden 
block ii|K>n the fruit, the liquid from which in 
fortasl out through the laths and collected. 

In the manufacture of champagne mid Homo 
red wines, very powerful presses are employed ; 
but t hem* Possess the objection ol pressing tin* 
llxcd oil from the pips and an implcasuiilly 
tasting lulce from the stalks, and thereby dum- 
iiuliig tin* product. Ill sonic establishments, 
centrifugal machines have l>ccii used, not only 
with the result of yielding a belter wine, but. 
of cited ing a considerable gain in time and 
labor. 

The must, being received into proper recep- 
tacles, next undergoes the vinuos fermentation. 
In the ease of while wines the must is kept 
separate from that subsequently prociimt 
bv submit ting the husks, pins, and stalks to ad- 
ditional pressure, and is sold as the llrst or mi- 
|»crfor wine. 

Hut with red wines the husks laud in soino 
eases the marc) are thrown into the fermenting 
vat. by which means the wine acquires an ad- 
ditional amount of coloring matter. In this 
case, when the completed wine is drawn off, 1 1)0 
husks are again pressed, and the wine so olv- 
tuimd added to the (list instalment. As the 
tniiii!c acid is derived from the skins and seeds 
of t he grape, wines prepared in tins manner 
usually contain a considerable amount of this 
sulistunee. 

Tlie ferinentation is conducted in different 
countries at different, temperatures, and, of 
course, with different results. Whim must, is 
fermented at 15° to Cent . (f>9° to lW° Fall.) it 

f ields a wine Strong in alcohol, but wanting in 
Miuquct; while if the fermentation be ear rind 
on at. .V to lf»° Cent. (41° to 811° Fall. I the pro- 
duct will Is* a wine rich in bouquet, but poor in 
alcohol. 

The wines of Spain, the south of France. A us- 
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trill hihI Hungary, urc produced m tlicliiglicr 
temperat ure, and those ol (b-nmtuy, lor the 
most part nt (lie lower one. The (or mentation 
is carried on in large wooden vals. In some 
places Mils ol sandstone nr In iek are used for 
I his purpose. The lermciil:il ion ol while wines, 

Bud* ns those ol l he Itliiuc and Cirondc. is ef- 
fected in new mid |H*rleclly clean casks or 
hogsheads, I lie hungho|o.;nl which are Id l open 
(onllow i lie escape ol I he curtxmic mid. opin- 
ions diller as to whether air should he admitted 
or not during lerinentnl ion. The process is 
undoubtedly quickened it the must lx* iicnitcd. 
The acral ion is sometimes performed by a A l- 
lows III Led with a rose nozzle . liming the 
operation ol blowing in, the must is to In* kept 
at a low temperat me, to prevent the volatili- 
zation ol the huni|iiet. When the opposite 
uietliod is I'oliowed, various devious are in use 
for excluding the air, or at any rale an excess 
ol' it . In some eases tin* vat,’ lx*ing piovidcd 
xvii li a suitable lid, has a hole, or is a mi lined 
with a tube, for the esnipc of the earhouic 
acid. Holes and Humlx'iger neeomplish the 
flame end, without letting in the external 
air. by means of a glass lube lieut twice at 
right angles; one limb of the tulie passes 
through the hungholc into the wine and the 
ot her ur outer limb into a vessel ol wuler. In 
nnoiher contrivance the lid ol the vat islille<l 
with a valve, which, opening only out ward, al- 
lows ol (lie exit of t lie carbonic acid. 

Red wines are [ermenled in large and. in 
most cases, open vuls. fitted in I he inside with 
Kd'foiatcd shelves, which. Ix-lng lx*|nw the mu*. 
uco til 'the Ihpiid, prevent the husks rising to 
the top, and selling up acetous lernient at ion. 
After the completion ol the fermentation of 
Burgundy wines, in some places it is the lilt hy 
custom lor men to enter the vat, and by their 
vigorous movements tomix the contents. 

It is satisfactory to learn that this purlieu- 
larly objectionable practice is getting .some- 
what into disuse. 

The length ol time necessary for the comple- 
tion ol the lernient at ion varies with the local- 
ity, the temperature of tin apartment, and 
with the (pin lily of the wine required, hi 
fiance. I or t he 01 dinary deso ipt ions ol wine. 
It Kencrnlly takes from three days ton week, 
nmi in tlcrinany Irom one to two weeks; 
with the liner kinds of ivinc it occupies four, 
five or six weeks. The progress ol the fer- 
mentation may he estimated Irom the specific 
gravity ol the I i«| ni«l % since as I In* ferment at ion 
proceeds, and the sugar is undergoing conver- 
sion into alcohol, the wine, (d coinse, Incomes 
more attenuated and its specific gravity di- 
minishes. It lias Icen calculated that half per 
cent, ol the alcohol present in the wine escape* 
during lermeiital ion, as well as a considei aide 
quantity ol eutlioinc aeid. An appanitus has 
tx*en invented lor collect ing these proilucls, by 
causing them to pass into water by means of a 
hydraulic, bung. 

When the fermentation is over the wine is 
run into casks, any sediment, such ns l«*cx or 
yeast, being left behind in the fermenting v«*s- 
ael. it is most, impoitant that t In? casks usd 
for this purpose should la* absolutely clean. 
Before a cask is used a second time it should 
be thoroughly sulphured. 

Those wines which contain a large amount «*f 
alcohol me somet inn s allowed to remain in the 
fermenting vat until they have cleared; hut 


weak wines me immediately drawn oil into 
the < ask. t*» prevent t besetting in of t he acetous 
fermentation. Tin* casks must lie llllcd to the 
bung holes. A second or minor fermentation 
takes place in the wine when in the cask, dur- 
ing vvliich tartar or bitarti alc ol potash is de- 
posited on the sides o I the cask, and yeast, at 
the bottom. This second fermentation should 
lx* allowed to go on at a low temperature, 6° to 
ItP C. (41° to f4P I-'.), and at a slow rate. In 
some e«s«*s it is made to extend to throe or 
six months. 

When the second fermentation is over, the 
casks arc tilled to the litiugholc and securely 
closed, or the wine is at oneo drawn into fresh 
casks to be stored. In these it icuiains closely 
bunged up unt il mure* tartar is deposited, after 
which it may lx* racked oil' into bottles or 
casks. When wine is to Im* stored for any 
length of time it is necessary In repeat the 
racking o(T frequently. Hacking is pcrlormed 
by means of a siphon inserted ill the buii*liole, 
or by acock suitably fixed in tin? cask II the 
racked wine is not pcrlceUy clear, it Is flood by 
the addition of isinglass, previously sol. cued by 
soaking in a small quant it.v of wine. Alter the 
addition of t he isinglass, the cask is then tilled 
to the huuxholo, closed, and remains imdiB- 
turlKxl lor alHiut six weeks, anil if, lit the end 
of that time, it- Is not pcrlcclly bright, it. is 
made to undergo a second racking. In wine 
making countries, blood and solution of glue 
are sometimes usi*d lor lining red wines vvliich 
e* Wain modi tannin. Milk is also occasionally 
employed for the Haute purpose. The racking 
should be |N*rlormed in cool weather, and pre- 
ferably in the early spring. 

The iminufactoi'C of champagne differs in its 
details Irom that of the so-culled still wine. 
The lies l wine is made Irom a black grape of 
very line oiinlil.v, known as the JVoir ii'.n, or 
I'iiiriiii, lino grown in t he champagne district. 
None but the (test selected grapes are used; all 
those that are rotten, unripe, or in any way un- 
sound, lining rejected. The grape’s are gath- 
ered when they have attained their g ten lest 
si/e. The vintage commences early in October. 
To prevent (la* juice being colored by the skill 
of (lie g i ape. the I HI it I*, submit hd I o pressure 
as quickly as possible alter being gathered. 
Very powerful much liars arc employed for this 
purpose, since the champagne grain*, unlike 
other varieties, is not previously crushed. 
(I mat cure is taken to apply the pressure evenly 
and to conduct the operation with all expedi- 
I ion. lor it this exceeds two hours t lie must will 
lx* colored. The grapes are somet imes pressed 
four times. In good seasons the must obtained 
from tin* dilTercnl pressings is mixed together. 
In middling ones the Ill’s! yield is kept, for 
making the Ix-st wines, nor is the Join t h mixed 
with the oilier two. The light colored must is 
first conveyed into a large vat, where it re- 
mains for six, twelve, or eighteen hours, ac- 
cording to the temiicnituro. 

At the end of this time certain vegetable 
met t**i s t h.:t would damage « In* taste or t he en- 
suing wine, as well as lender it. liable to ». 
M'coinl fermentation, become deposited. Di- 
rectly the must has cleared it is run into small 
barrels of 2.01IU lifers capacity, in which it un- 
dergoes lei mentation. Sometimes t In* clearing 
of the juice is accomplished by filtration; at 
others, when t he went Iter is warm and fermen- 
tation sets in so rapidly as not to allow the im- 
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purities to subside, it is run into rusks II Ik si 
with the fumes from burning sulphur ; by this 
mentis the excessive fermentative uetioii is ar- 
rested, and sullieient time is Riven for the dregs 
losetile. The juice having ltccn made cl«*ar l»y 
either of I he ulmvc met hods, is drawn into bar- 
rels, which arc arranged in rows in the cellars. 
The barrels are tilled to the hung, the froth 
which is formed durimr the fermentation llow- 
I hr out at- the Intngholcs. I u some wine making 
establishments, the barrels air lightly bunged 
up, there being previously added to the eon- 
tents \% of brandy. The casks are o|M*u<*d at 
the end of December, and the wine lined by 
means of isinglass; this operation Ih iiir ciiii- 
dueted at. the lowest possible tempera! ore. If, 
at tla? end of a fortnight, it has not become 
bright, it is left for another fortnight, and 
i lien, if not. clear, it undergoes a second tilling. 
'I'he lining proiress must be usi*d with eauiion ; 
when overdone it diminishes, and frequently 
stops the activity of the snlwirqiicnl fermenta- 
tion. To obviate this, the wine should lie judi- 
cious! V exposed to the air. and a minute quan- 
tity of yeuat added to each hogshead Indore it 
is holtled. 

When the wine hits cleared. In-fore In-imr Ind- 
ued, cane huriii- Is added to il.slnee tile quail- 
tily of u udeeoin posed natural sugar ill the wine 
is not sullieient to furnish tin* requisite amount 
of carbonic acid gas, the ingredient to which 
champagne owes its effervescent pro|H*rlles. 

Champagne bottles constitute a very consul - 
eritble item in the trade expenses ni the wine 
maker. Mo pays the glass maiiiiraeiurer t’s 
franca a hundred for them: and some wine 
milkers give orders lor as many as from 5O.U00 
to !ifi«,IKIO at a time. 

The bottles ns they arrive lire examined by 
an experienced person, and those which eon- 
tain Haws of any kind, orare nut perteetly new, 
symmetrical, and strong are rejected. These 
average about iUf. Tile bunk’s H 1 I i ■pnr.-d 
to be as nearly as possible of unironii weight 
and thickness. 'I'he inside or each bottle is 
scrubbed by means of a revolving hair brush 
anil clean water. After being drained, the bot- 
tles are rinsed with 1 *>,: alcohol and closed 
with an old but clean cork. They are thus 
ready, when required, for tilling. The wine 
maker also «*x pends a large amount of money 
in Ihi! purchase of corks, which must l*e of the 
i»est and soundest description. It has Im*cii 
found to he very falsi* economy to use inferior 
kirnls. The wine being drawn into bellies to a 
height, of or 3 inches from the topof the 
neck, the bottles have next to Is* corked, the 
cork being secured in the lad tie by a small iron 
band, culled an upm/V. All these oix-rations 
lmve to be performed deftly and rapidly by e\ 
perieneed workmen. With wliatspc<*d they are 
nccoinplished may Ik* imagined from the fuel 
that ail ttlrliiT of live workmen, who divide 
the labor, will hot t le and «tork from twelve to 
fifteen hundred bottles daily, t wo bottles pass- 
ing through all hands in one minute. The cork- 
ing, etc., ibiishcd, the bottles are next phas'd 
on t heir sides, and stacked in cellars nr eaves, 
each stack being supported by thin laths. 

As ttio summer approaches, the wine Itegins 
to show signs of fermentation, which increases 
with tin* hot. weather. When the fermentation 
reaches such a stage as localise the wine to oc- 
cupy the previously until led space in the neck 


nl tin* In a lie. a large numlicr ni hot lies begin 
to liiirsi. as well as to leak: and in some .veins 
>i< much as :sn; of the wine is lost from ( I use 
causes. T«i» uMiisrs, each of which requires lo 
be prumptlv adopted, are open to i he wine 
maker under tlu*se circumstances, r.iiher he 

must renii.x .* i hi* wine ton cooler cellar, or un- 
cork the i mi ties. Sometimes, if t lie breakage, 
nr m w. ns it is leriued. has not exceeded ?;? or 
St by the lime Angus! is reached. In* lakes the 
chance of further loss, mid lets l he wine re- 
main. lor with the lull in tempera l uiv. which 
usually occurs in Soptemlicr and October, the 
energetic aeiim of tin* wine ceases, and the 
breakage also. 

The leaky an I broken bottles are then re- 
moved from the sound ones, which are rc- 
Hluekcd and left lllllil a yeast y subst him <■ has 
discontinued deposit ing upon t heir lower sides. 
The bolt |i*s are Kept in this condition until re- 
quired for sale. Ilcforo. however, they are in 
a ill state for the purchaser, the yeasty matter 
lias to In* removed, and the wine to be liqueured. 
Theveast is got rid of as follows: The hotth« 
are placed necks downward, on perforated 
shelves arranged in rows. A workman then 
seizes a bottle, and holding it in the inv erted 
position, by a dexterous movement, discharge* 
the veast Irom the side and brings It down upon 
the cork. This operation, which extends over 
some weeks, has to In* repeated Irom time to 
time, until the supernatant wine is quite clear. 
The Ini tiles are then very cautiously removed 
Irom the cellars to the corking and tying down 
rooms, when they come Into the hands ol a 
workman called a disgorger. The disgorger, 
holding the bottle still neck downward, pro- 
ci*eds to lilM*rate the cork, by slipping oir the 
rt( invr, and when the cork is three parts out ho 
quickly inverts the bottle. The cork is then 
forcibly ejected with a loud report by UlO 
troth, which curries with it the greater part of 
the vast and other solid matters, whal remains 
of these iM-ing got rid of by the workman work- 
ing his linger round the’ neck of the bottle, 
whereby they are detached, and forced out by 
the still rising troth. The workman then 
places his t hit in I • over the mouth of the bot- 
tle, which is afterward temporarily closed with 
an old cork. 

The liqueur, which is next to be added, is of 
vorv varied enmposit ion, as almost, every cham- 
pagne maker lets his favorite and special pre- 
paration. 

The best liqueurs are made of some choice 
wine, iuix<*d with the purest cane sugar. The 
inferior kinds consist of a mixture of IK# 
alcohol, sugar and some flavoring material. A 
certain measured quantity of the liqueur is 
added toeaeh iH.ttleof wine. The bottle is then 
corked, wired, lied down and washed, and the 
c«»rk covered with tin foil and labeled. It. is 
then ready for sale and export. It sometimes 
happens that, alter the previous round of oper T 
at ions has I teen gone through, the champagno 
becomes turbid, and a minor second fermenta- 
tion seism. In t his ease, it is made to undergo 
a repet itiou of the processes already described. 
It is a desideratum with every champagno 
maker that when Mu* 1 h>U!o is opened tor its 
contents lo In* drunk, the removal of the cork 
should In; accompanied with a full, deep, ami 
distinct report. When, instead of this, the 
ix* p*>r« is short and sharp, and resembles a pop- 
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puig muse, the* is owing to the space between 
( In* liquid and t hr cork, til I c* I wii li the gas. I**- 
ill” loo Siiiiill. When 'hr gas cscii|>e* willi a 
hissing noisr.il is l.rcausr Mir cork tils the mvk 
ol Mil- iNilllr unequally. or has m.i Immmi driven 
m in a perfectly si inighl direr! ion. The good 
mini** •»! any maker would lie scrinuslv dam- 
aged were liriosrml out champagne I’inblr to 
comport ilsrll in this inannrr. Hr therefore 
spans no r\pcnsr in providing hiiu.srir with 
Mir very lirst ami soundest corks. The l*-st 
wax to j.rrvrni t hr rsrnpr of Ihr gas from the 
hoi Mr is always to keep tile bottles lying on 
I heir sides. 

.Ml ell'rrvrseinjf wines are iiiiimifairtui*eil in a 
similar iiiiiniirr to champagne. 

Sinrr i hr alcohol m Mir wi nr is derived from 
the sugar contained in Mir must, it would s>nn 
( hal the sweetest ami ripest gni|H-s should virld 
Mir si ranges! proilurt. WI the « iiHami 'posi- 

tion •*! Mir sugar has hem eomplcte, this will 
hr Ihr result ; hut it frequently happens that, 
owing in an insullicicury in the must of the 
protrin compounds which nourish the yeast 
cells 1 1 hr lonila n n risiir), by the agency of 
which the Ic r mental ion is itecomplislicd. the 
whole ol Mir sugar is not converted into 
ulrohol, ill which case a sweet wine will In- pro- 
duced; or Mir sweet urss may Is* due to the al- 
rolml formed slopping I la* IrrmeiiLution lieforu 
all I hr sugar had l»con decomposed, or to ail ct- 
coss ol glycerin, ir on the other hand, tlio 
grape luice is rich in alhnininoim matter, hut 
poor in sugar, l lie consequent, wine will lx- wliut 

is termed a dry one. Such are I lie red wines of 
Krai i re and the Whine. 


According to Wagner, red French wines con- 
t«m » to 14* by volume of alcohol. Ilurgundy, 
10, and 11*. Hordeaux, 10, II, ami 12*. Other 
I* reach wnirs contain 8 to 10*; the wines of the 
Palatinate, 7 tot* a*; Hungarian wines. 11 to 11*. 
Champagne contains 0 to 12*; Xeres, 17*; Mo- 
del in. 17 to 237* 

In addition to ethyl ic alcohol and water, 
which, us shown in the previous table, vary 
largely in tin. proportions in which they are 
present in diUereut kinds of wine, most, wines 
contain the following siiladunccs : I 'ropy lie, 

butylie, enprylic and captoic alcohols; ncelicand 

omant hie. ether; grape Hiigurhl ext rose and lev- 
ulose); glycerin; gums; pectin; coloring ami 
fatty Hiilistanccs; protein bodies: enrbonie acid, 
ordinary and levo-tai taric ami racemic acids; 
citric acid; malic acid; tannic acid; ucct.ic add; 
lactic acid; succinic acid; organic and inorganic 
salts. 

mi thin**, the propyllc and butylie, cupryllc, 
and caproic alcohols, the ethers, t he glycerin, 
the carbonic, acetic, lad ic, and aiiccinie acids 
are produced during fermentation, the remain- 
ing sulistanees Ixdiig original const it uents of 
«h« graix’ Juice, which also contains bitnrtruto 
of potash; Imt this Isdng insoluble in weak 
spirit, is thrown down or deposited ns the con- 
version of sugar into alcohol proeotsls. In Us 
crude condition, It is known as urgol, ami is 
the source of cream of tartar and tartaric 
acid. As a result of Us formation in the grape 
a considerable amount of fret- Held is removed 
from the fruit. This is why wine made from 
grn|>es|sso much su|ierlor. and keeps so much 
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better than Unit manufactured from fruits 
that iilxmixl instead in dtrfcund malic acids. 
These latter require the aihlitiou of largcqtmn- 
tltlcfl of augar to disguise their acidity, a pro- 
ceeding which frequently Rives rise in them to 
a second fermentation, and often to theconse- 
quont formation of acetic acid. 'I’ln? acetic 
ether in wine is produced by the mutual reac- 
tion of acetic acid and ethylic alcohol. Noii- 
bauer. dlssentiiiR from Duoro and Vhudiclium. 
says the (cuanthlc ether Is the constituent to 
whicli wines owe*, their bouquet. He regards 
this ether as a combination of various sub- 
stances of which euprylie and caproic acid 
ethers arc liar most important. Their forma- 
tion is believed to take place partly during and 
partly after fermentation. Tin* rest of the 
non-volatile constituents, such as the siiRiir, 
the gum, the protein bodies, colon hr matter, 
inorganic salts, etc., which remain In-hind when 
a wine is evaporated to dryness, constitute, 
with a certain quantity of substance the com- 
position ol‘ which has not been defined, the 

oxtmutU o matter. 

The amount of extractive matter in wines 
varies as greatly as from H to This differ- 
ence occurs even in wines ot a similar char- 
acter, and from the same district. Thus it; 
Rhine wines it. ranges from 10 ti* to r2*, in tho 
I’alatinato wines, from lO'TJ to iMtf, hi llo- 
hetnlan wines, the mean is 2-2W, in the wines of 
Austria, TOM, and in those of Hungary, IMS**, 
it. Is highest in sweet wines. In many adul- 
terated wines, as tin-extractive matter is either 
very small or sometimes nltogel her al>scut, it 
Inis been proposed to employ the estimation of 
its amount, in a wine as a test of its genuine- 
ness or t la* reverse. 

Light wines owe their color, varying from 
pale yellow to brown, possibly to oxidi/cd ex 
{.motive matter, or to the cask. The color of 
red wine isdiic to the action ot its lure tartaric 
add oil a blue substance residing in the skin of 
the grape. Tills body, whicli is known to wine 
makers as wine blue, and which lien re a 
great resemblance to litmus, in turning red 
when acted upon by acids, was named irni/ri/au 
or mane j/(t alia, by Mulder or Maumenf*. It is 
insoluble in water, alcohol, ether, olive oil. and 
oil of I iir|H!iitine. Sait, is dissolved by alcohol 
containing small quantities ot tartaric or 
acetic add. Clycerin was found to be a nor- 
mal constituent of wine by Pasteur in 1850. 
As tiie wine matures, the glycerin disappears. 
In Austrian wines, Pohl found 2tW of glycerin. 
In some wines it reaches Ilf, but in most it sel- 
dom exceeds l;f. In old wines If exists only in 
verysuiall quantity. Faurc states that another 
normal constituent of wine is a gum, to which 
is given the name 

The ash of wine, ns might be expected, con- 
tains the same fixed constituents as that of the 
grape juice, and in both tin? potash utal phos- 
phoric add largely predominate. 

As the exeeilem*! and (diameter of a wine 
depend, In addition to its peculiar bouquet, 
upon t he relative proportions of alcohol, free 
acid, and water, and as tliesi.- are approximately 
constant in all wines of good quality, it is 
essential that the grain; Juice should not only 
contain such an amount of sugar as when fer- 
mented will yield the requisite quantity of 
alcohol (but since the goodness of the w ine is 
inversely as its content of free acid), that the 
latter should not exceed a certain limit. The 
taste of a wine, however, is frequently a falla- 


cious test as to the quantity of free add in it. 
Of two wines, one containing inure free acid 
than the other, the latter may In- less sour to 
the palate, provided it enntainsa larger propor- 
tion of sugar, glycerin, or alcohol than the 
former. 

Apart from the consideration, whether the 
add of the grape eventually becomes trans- 
formed Into sugar or not, the fact remains 
that in sunless and wet years, when the fruit 
Ims not sufficiently ripened, there is a deff- 
cienry of sugar, and an access of acid. Prese- 
nilis states that the proportions are in- 

drupes grown in a very inferior year its 1 part 
of add to 12 parts of sugar, drapes grown in 
a better year as I part of add to 10 parts of 
sugar, Crapes grown in a good yearns 1 part 
of add to 21 parts of sugar. 

According to the same authority, when tho 
pro|Hirt ion readies I part of add to 10 parts of 
sugar the grain- is unsuited for making wine. 

To get- over the difficulty of dealing with a 
must that contains too low a proportion of 
sugar and too high a one of acid, l wo met hods 
are adopted by the wine maker. The llrst. 
which was proposed by rimptnl, in an essay on 
the cultivation of tho grape, published so long 
ago as 18D0. consists in adding raw sugar to the 
must, in quant ity sufficient to yield die amount, 
of alcohol in which the wine would brother- 
wise deficient . (Imptiil enleoliiled dint 2 parts 
of sugar would give! part ot alcohol. If. there- 
fore, the grape Juice should Ik.- found upon 
analysis capable of producing a wine with only 
Wot alooliel, instead of Its normal amount, 
say. of Hit after fermentnt ion for every 100 
parts or wine to Is; miimifuct tired, It! parts of 
sugar would have to be added. When the 
amount of free acid in the must exceeds 0 
parts in 1.000. powdered marble is added, in the 
proportion of 50 parts of marble tor every 00 
parts of acid in excess. Tins method is inap- 
plicable if the acid exists as acetic. 

Ity (Jail’s method, when tho fits? acid in the 
must exceeds O il*., the Juice is diluted with 
water to that strength. In this ease the per- 
centage nl sugar will also have Im-cii reduced. 
<Jall believed a normal must should have tho 
following com |xislt loll : 

Sugar Sl’tK 

l-'ree acid 0‘M 

Water 7.V4* 

One hundred parts by weight of such a must, 
would then-lore contain 21 parts of sugar, 0‘ti 
part of free acid, and ?;V4 parts of water. If 
by examination a sample of grape Juice 
should lie found to contain, say, Hi 7:t of sugar 
and 0W of free add, to bring if up to Call’s 
standard, it would lie necessary to add to every 
1.000 lb. of such Juice IW lb. sugar ami 180 1b. 
of water. 

Crape sugar made from starch and dilute 
sulphuric add Is usually employed for this 
pnr|xine, but mi'll sowar has tin; oli Jed Ion of 
containing tinge quantities ot dextrin, the 
pre-«-nee of wliidi injures the keeping power 
of tho resulting wine. The wine produced by 
(Jail's plan is said to lie very pleasant, and not 
devoid of nat oral Ixniquct . Sometimes ( lie wino 
umker adds a Havering material to it. The pro- 
oeea seems best udupted for those musts winch 

an- poor in sugar, but contain nti excess of froo 
acid. The removal of this limy also !>e satis- 
factorily accomplished by tho use of neutral 



THE SURVIVOR Vol. 6 


2770 

138 


THE SURVIVOR Vol. 6 


furl rule of potash. Among oilier methods 
practiced for increasing tin* alcoholic content 
or wine, is that of submitting It ton tempera- 
ture at or Itelow freezing, whereby a consider- 
ahlc quantity of its water Itecoimw congealed, 
and may Ik? separated along: with some tartar, 
and coloring and albuminous matters, which 
are precipitated by theeold. Owinit to the re- 
moval of these last from the wine, it is not so 
liable to undergo a mcnud fermentation, while 
t he abst raction of part of Its water, of course, 
makes it richer in alcohol. 

Gypsum is also frequently added to wines for 
the purpose of withdrawing some of their wa- 
ter. and therefore of increasing their strength. 
This it does, hut only to a trilling extent. At 
tlie same time, it should bo romemtierod that 
Itaaddit ion to wine gives rise to the formation 
of soluble siilplmle of potash, a bitter and ac- 
tive purgative, and wholly or partly removes 
the tartaric acid and the phosphate. lnipiA 
ami Thudlehum have shown by experiment 
that this practice of plastering, as It Is called, 
also reduces the yield of the liquid, as a con- 
sidorable part of the wine mechanically com- 
blnes with the gypsum and is lost. 

Another reprehensible practice Is tho addi- 
tion to the wine of brandy or of alcohol. 

Oeumtl Formuhv inr the. /’rr/umiUon of Jmf- 
tation iVine*. 1. From rhio saccharine fruits.— 
Take of tho fruit. 4 to till..; clear sort water. I 

« al.: sugar, 3 to 6 lb.;crenni of tartar (dissolved 
n boiling water), 1 Y\ oz.: brandy, 2tn 3«; llavor- 
ing as required. If the full proportions of fruit 
and sugar are used, the product will be good 
without tho brandy, but f>etter with It. 1*6 ll». 
raisins may Ik> substituted for each pound of 
sugar. 

In tlie above manner are made the following 
wines: (b>osel*erry wine, currant wine (red. 
white, or black), mixed fruit wine (currants ami 
goose be rri«*s. or black, red, and white currants: 
ripe black heart cherries and rosplxTrles (equal 
parts), a good family wine; cherry wine, cole- 
press's wine (from apples and inullicrrie*, equal 
parts), elder wine, strawlierry wine, raapberry 
wine, mulberry wine, whortleberry or blllierry 
wine; blackberry wine, damson wine, niorella 
wine, apricot, wine, apple wine, grape wine, etc. 

2. From dry saccharine fruit (such as raisins). 
—Take of the dried fruit, 4*$ t<» 7‘6 lb.; clear 
soft water, I gal.; cream of tartar (dissolved). 1 
07 ,.; brand v, 1*6 to 1*. Should the dried fruit 
employed Ik* at all deficient in saccharine mat- 
ter, 2 to 3 lb. of it may Is* omitted, and half 
that quantity of sugar or two- thirds of raisins 
added. In the above manner are made date 
wine, fig win, raisin wine, etc. 

3. From acidulous, astringent, or scarcely 
ripe fruits, or those which are deficient In sac- 
charine matter. Take of the picked trult, 2*6 
to 3*6 lb.; sugar, 3*6 to 5*6 lb.; cream of tartar 
(dissolved). *6 oz.; water, 1 gal.; brandy, 2 to n*. 

In the above manner are made gooseberry 
Wine, bul lace wine, damson wine. 

4. From footstalks, leaves, cuttings, etc.— 
Ilv infusing them in water, in the proportion 
or 3 to 14 lb. to the gal., or q. s. to give ft proper 
flavor, or to form a good saccharine liquid: and 
adding 2% to 4 lb. of sugar to each gal. of 
strained liquor. One ftnd a half lb. of raisins 
may lie substituted for each lb. of sugar. 

In the above manner art? made grape wine 
(from the pressed cake of grapes), English 
grape wine, rhubarb wine (from garden rhu- 


barb), celery wine, etc. 

5. From saccharine r<K>t« and stems of 
plants. Take of tho bruised, rasped, or sliced 
vegetable. I to (l ll».; (Killing water, 1 gal.; in- 
fuse until cold, press out t he liquid, and to each 
gal. add of sugar 3 to 4 lb.; cream of tartar, I 
oz.; brandy, 2 to M. For some roots and stems 
the water must not Ik* very hot, as they are 
thus rendered troublesome to press. 

In the above manner are made beet-root 
wine, parsnip wine, turnip wine, etc. 

d. I 'run i flowers, spices, aromatics, etc.— 
Those arc prewired by infusing a sullicicut 
miaul it y of the bruised ingredient for a few 
days In any elm pic wine (ns that from sugar, 
honey, raisins, etc.), alter I lie active fermenta- 
tion is complete, or, at nil events, a few weeks 
before nicking them. 

1 1 ; t he above manner a re made clary wine (mus- 
catel) (l roiii Mowers, 1 qt. to the gal.); cowslip 
wine (I mill (lowers. 2 qt.to t he gal.); elder Mow- 
er wine (flowers of while lurried elder, % pi., 
mid lemon Juice, 3 II. o/.. to Illegal.); ginger 
wine (I 1 1 oz. ginger to the gal.); orange wine 
(I dozen sliced onmges per gal.); lemon wine 
(juice ol 12 and rinds of tl lemons to the gal.); 
spruco wine (*.( oz. of essence of spruce per 
gal.): Juniper wine (lK-rries. pt. per gal.); 
peach wine (4 or f» si ice* I. mid the stones broken, 
to the gal.); apricot wine (ns |h>ucIi wine, but 
wiili more trull); quince wine (12 to the gnl.j; 
rose clove gillyflower, carnation, lavender, 
violet, primrose, and other Mower wines (dis- 
tilled water from tlie flowers, I*6pt.,or Mowers 
1 pt. to the gal.); mixed fruit wine; pine apple 
wine; eider wine; elder wine; birch wine (from 
the sap. at the end ol February or tagiiming of 
March): sy on mom wine (from (lie sap); malt 
wine (from strong wort); and t lie wines yf any 
Of He* saccharine Juices of ripe fruit. 

7. From saccharine matter. Take of sugar, 
3 to 4 lb., erenm of tartar, *6 oz.; water, I gal.; 
honey, I lh.; brandy. 9 to 4 percent. A liand- 
I ill of giupe, leaves or cuttings, bruised, or 1 pt. 
of good mult wort, or mild ale, may be substi- 
tute! for the honey. Chiefly used ns t he basis 
for other wines, as It. has little flavor of its 
own. 

In nil the preceding formulip lump sugar Is 
intended when the wines are required very 
pale, and good Muscovado sugar when this is 
no* the case. Some of the preceding wines am 
improved oy stibsl it lit ing good eider, perry, or 
pale ale or malt wort, for the whole or a por- 
tion ol the water. Good porter may also be 
advantageously used In this way for some of the 
deep colored rod wines. When expense is no 
object, and very strong wines an? wanted, the 
expressed juices of the ripe fruits, with the 
addition of 3 or 4 lh. of sugar |K*rgal., may be 
suleditutcd tor the fruit in substance, and the 
water. 

MaiKtycmcnt. »f ll'iur. The remarks ar- 
ranged under this heading are more particu- 
larly intended for the use of the dealer, the 
publican, and the private individual; its those 
which prcc**de it urc for the wine maker; 
matters common to each class will, however, 
be found in both scotlonsof the present, article. 

Age.— The sparkling wines are in their prime 
In from eighteen to thirty months after tho 
vintage. Thin wines, of interior growths, 
should lie drank within twelve or fifteen 
months, and lie preserved in a very cool cellar. 
Sound, well fermented, full bodied still wines 
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are improved by age, with reasonable limits, 
provided they lie well preserved from the air. 
ami store* I in a cool place having a pretty uni- 
form temperature. 

Bottling. The secret of bottling wine with 
success consists in the exercise of cure and 
cleanliness. The lad ties should la- sound, clean 
and dry. and free from tin- least mustiuess or 
other odor. The corks should lx- of the last, 
quality, and Immediately In-fore lx*ing placed 
In the bottles should la* compressed by means 
of a cork squeezer, or of one or the numerous 
machines made for this purpose. For superior 
or very delicate wines, the corks are sometimes 
prepared by placing them in a copper or tub, 
covering them with weights to keep them 
down, and then pouring over them Imiling 
water holding u little |a-arlnsh In solution In 
this liquid they are allowed to remain for 
twenty-four hours, when they are well stirred 
about in the liquid, drained and relm in creed 
lor a second twenty-four houredn hot water, 
after which they are well washed and soaked In 
several successive port inns of clean and warm 
rain wilier, drained, dried out of contact with 
dust, pul Into paper bags. and hung up in a 
dry place lor use. Many wine merchants, how- 
ever, disapprove of this course, amt merely dip 
t In* corks In clean cold water Ix-lore Inserting 
them in the bottles. The wine should Ik* ch ar 
and brilliant, and if li lx) not so, it must un- 
dergo the process of tilling In-fore lieing l»otl|cd. 
The hot I les, corks and wine, Ising ready, a line 
Hear day should Ik* preferuhly eliosen lor the 
bottling, and I ho utmost cleanliness and cure 
should he exercised during the process, Ureat. 
caution should also Ik- observed to avoid shak- 
ing the cask, so as not to disturb the Ixittoiiis. 
The remaining portion that eaiinot In- drawn 
olT clear should be passed t litough I he wine b hr. 
mid, when bottled, should Is- set apart as in- 
ferior I o the rest; or the lees are collected in a 
cask kepi for the purpose, and the clear wine 
result Ink from their subsidence is used for (III- 
is*K up casks about to Ik- lined. The roo|*-rs, 
to prevent breakage and loss, place each init- 
tlc. before corking i t . ii; a small bucket or boot, 
having a bottom made of soft cork or leather, 
which is strapped on the knee of the bottler. 
The bol I let s seldom break a bot t le, t hough l hey 
Hog in the corks very liard. The bucket or 
boot is now very largely supplanted by Mer- 
vuise's corking machine, an apparai us' whieli 
first suhmits the cork to great pressure, ami 
then immediately afterward drives it firmly 
into the neck of the bottle, in which, owing to 
ils subsequent, expansion, it tits very closely 
and perfectly. When the proci-ss of homing 
Is complete, the bottles of wine are stored in a 
cool cellar on their sides, but. on no account in 
an upright position. Sometimes they are 
placed In damp straw, or in sweet, dry saw- 
dust or sand. 

Alcoholizing. — Alcohol is frequently added to 
weak or vapid wines, to increase their si length 
Or to promote their preservation. In Portugal, 
W of alcohol is commonly added to port In-fore 
shipping it for I'.tiglaml. as without this addi- 
tion il generally passes into the acetous fer- 
mentation during the voyage. A little alcohol 
is also usually added to sherry liefore it lenvirs 
Spain. The addition of alcohol to wine injures 
its pioper flavor, ami hence it iseliielly made 
to port, sherry, and other wines, whose flavor 
is so strong as not to lx- easily injured, liven 


when alcohol is added to wines of the latter 
descript ion. they require to lx- kept for some 
time i.o recover their natural flavor. 

Cellaring. — A wine cellar should lx> dry at 
bottom, and either covered with good hard 
gravel or lx* paved with Hags. Its gratings or 
windows shouhi open toward tin* nort h, and it 
should Ik- sunk sullicient ly belmv the surfaec 
to insure an equable teiu|KMat lire. It should 
also lx- sullicient ly removed from any public 
t limiiglifare so as not to suitor vilxat ion from 
tie- passing ol carriages. Should il not. lx* in a 
position to umiuluiu a regular lem|H-rat lire, 
arningemcnlsshoiild be made In apply art illeial 
I teat in winier and proper vein Hat ion in sum- 
mer. The temperature should range front .W 
totlV* I*. Fnr Burgundies the former tempera- 
ture Is the more suitable; for porta, sherries 
aial strong wines, the latter tciii|X!raturc. 

Decanting. In decanting wine, can* must lx* 
taken not to shake or disturb the crust, when 
moving it iiIkmiL or drawing l lie cork, particu- 
larly of port wine. Never decant, wipe without 
a wine st miner, with some clean tine cambric 
in it. to prevent the crust and hitsof cork go- 
log into the decanter. In decanting port wine, 
do not drain it too close; as then* are generally 
two thirds of a wineglassful of thick dregs In 
each hot Mo, which might to lx- rejected. In 
white wine there Is not much deposit; but. It 
should nevertheless lx» poured off very slowly, 
the Ixittlo Ix-ing raised gradually. 

Detartarluitiou. Ithenish wines, even of the 
best growths, and in the II nest, condition, be- 
sides their tartar, eontaui a certain quantity of 
free tartaric acid, on Uio presence of which 
many of their distinctive properties depend. 
The excess ol tartar is gradually deposited dur- 
ing tin* II rat years ol the vattlug, the aides of 
the vessels becoming more and more encrusted 
with it: but, owing to the continual addition of 
new wlue and other euusex, the liquid often 
gains such an excess of live tartaric acid jus to 
acquire the faculty of redissol vmg the dc- 
!-**-;!« i tartar, which ilius again dissapix-ars 
al ter a certain i«-i iod. The tuste and llavor of 
the wine are Mins exalted, but the excess of 
acid makes the wine leas agreeable, and prob- 
ably less wholesome. 

Under these cireomstances the Ix-st. correc- 
tive is pure neutral lartmte of iKilush. When 
this salt, in concentrated solution, is added to 
nn acid wine, the frex* acid combines with the 
neutral salt, and separates from the liquid 
under the form of the sparingly soluble bilar- 
t rate of potash. I f to 10(1 pai ls of a wine which 
eoulaius I part of free tartaric add we mid U6 
parisof neut ral tart rate of potash,! here will sop- 
ii rale on repose at .70° lo 7;»° 2 parts of erys- 

talli/-d tartar: and the wine will then contain 
only Mi parlor tartar dissolved, in which there 
are only 02 part of the original free acid; 0 8 
part of the original free add having Ihm-ii with- 
drawn from the wine. This method is particu- 
larly applicable to recent must and to wines 
which contain little, if any, free acetic acid: 
when this last is present, so much acetate of 

K dnsli is formed as occasionally to vitiate tho 
stcof the liquid. 

Fining.— Wine is olarilled In a similar man- 
ner to Ixxjr. White wines lire usually lined by 
isinglass. The quantity of isinglass varies with 
the quality ami condition of the wine, and is 
regulated by tlio experience of the cellarman. 
Stout wines require a large^auiouut than thin 



THE SURVIVOR Vol. 6 


2772 

1 so 


THE SURVIVOR Vol. 6 


ones, liven with stout ones it ought not. toex- 
ooed Mgo 7.. to Ih*‘ hogshead. The Khenish wines 
do not require more than *1 07 ... nml the hooks 
Of ill less. The ch«iic**S' Kussiaii isinglass only 
should he employed. ft should In? dissolved in 
cold water. and thinned with wine. Ked wines 
an- generally lined with the whites of eggs, in 
thr proportion of 15 to ytl to the pipe. Some, 
times, hut rarely, hartshorn shavings, or mUo 
sweet glue, is substituted for isinglass. 

Flat ness. This is removed by the addition of 
ft little new brisk wineol t he same kind; or hy 
rousing in '! oril |h. ol honey; or hy adding r> or 
T III. of bruised sultana raisins and d or 4 qt. of 
Ko<«l hrandy. per hogshead. My this treatment 
the wine will usually Ik- recovered in a I > 011 1 n 
fortnight, except, in very cold weather. The 
process may t*o ox i-shted, if a taldespoonrul or 
two of yeast h< added, anil the cask removed 
to a warmer sit nation. 

Insipidity. See Flatness. 

Maturation. — The natural innturntlon or 
ripening of wine ami l>cer by nice depends 
upon the mow conversion of the sugar which 
escitp**ddccom posit fon In the gyle tun or fer- 
menting vessel Into alconol. This conversion 
prooiHMis most perfectly in vessels which en- 
tirely ex cludo the air. as in the case of wine in 
bottles; as when air Is present. and the teni|>cr- 
at ure Riilllcleiit ly high. It Is accompanied by 
Blow aceMfleaMon. '1 L Is Is the ca.se with wine In 
casks, the porosity of the wood allowing the 
very gradual permeation of thenir. 1 1 cnee t ho 
superiority of hotlled over draught wine or 
that which has mat 11 ml In wood. Good wine, 
or well formenbsl Ikst, Is vastly Improved by 
ago when pro|»crly preserve*!; but Inferior 
liquor, or even sii|M*rlor liquor, when pro- 
Bcrved In Improper vessels «»r situations, l«>- 
comes acidulous from the conversion o? Its al- 
cohol Into vlnegnr. Tartu****' or acidity Is 0011 - 
fvqimiitly very generally, though wrongly, re- 
;imlod by the Ignomnt as a sign of age In 
Iquor. 'I ho |>ocullnr chaugo by which fer- 
nente*] liquors tiooomo mature or ripe by age 
h termed the insensible fermentation. It is the 
alcoholic fermentation impeded by the presence 

of thoulreudy formed spirit in the liquor, and 
by the lowness of the tcmj»orature 

Mould or fungus is very frequently produced 
hy keeping the wine in too warm n cellar, or 
in a cask not Oiled to the bung hole, or else 
in on*; from which the bung has been left 
out.. As it. forms mostly on weak wines. Ms 
presence may la* referred to a deficiency of 
alcohol. 

The best method for its removal is either 
burning sulphur in a partially tilled cask, or 
drawing oil* the win** intoa fresh cask, in which 
sulphur has Ix.hiii previously burnt. Itisud- 
visablc that wines so treated should l»e drunk 
as soon as possible. 

Wine sometimes has an unpleasant musty 
taste, which It lias acquired Iroin being put 
into a dirty cask, or Into one that has been un- 
used for some time. This had flavor, which Is 
known ns cask incss, may generally In* removed 
by vigorously agitating the win** for some time 
with a little sweet, olive, or almond oil. The 
cause of the bad taste is the presence of an 
essential oil, which the fixed oil combines with 
and carries to the surface, whence it may bo 
skimmed olT, or the win** lying under it may 
be drawn off. A little coarsely powdered and 
freshly burnt charcoal, or some slices of bread 


toasted until they become black, or a little 
bruised mustard seed, sometimes effects the re- 
moval of the objectionable taste. 

Ki|H*uing.— To promote the maturation or 
ri|H>iiing of wine, various plans arc adopted by 
tin* growers and dealers. One of the safest 
ways of hastening this, especially for strong 
wines, is not to rack them until thov have stood 
l:\ »>r 1H months upon I ho Iocs; or, whether 
crude or racked, keeping them at a tempera- 
ture ranging lietween .V. 6 and «S° F , in a collar 
Ins* from draughts and not too dry. Full or 
heavy sherries or ports, when bottled and 
t rented in this manner, rijien very quickly in a 
teni|H*rnto situation. 

Hacking. -Itacking should Ik* performed In 
cool went her, and preferably early In the 
spring. A clean siphon, well managed, answers 
bettor for this purpose than a cock or faucet. 
The bottoms, or thick portion, may lie strained 
through a wine bag, and added to some other 
Inferior wine. 

Kopiness, Viscidity: Gratae. — This udflcft 
from the wine containing too little tannin or 
astringent mat ter to precipitate the gluten, al- 
bumen, or other ii7.oli7x**l suligtnnce, occasion- 
ing the malady. Such wine cannot bo clarified 
In the ordinary way, liecausoitis incapable of 
causing l he coagulation or pr«*clpltut.loii «>f the 
finings. The remedy is to supply the principle 
ill which it is deficient. M. Fnuiv*>is, of N.u.bw, 
prescrilws l or this purposo the bruised herrice 
of the mountain ash in the proportion of 1 lb. 
to Hi** barrel. A little catocl 111 , kino, or, be ;tor 
still, rhafauy, or tlio bruised footstalks of the 
grape, may also Ih» conveniently and advanta- 
geously used in the sniuo wav. For pale wlitto 
wine*, which nro the ones chiefly attacked by 
th«j malady, not hlng emails a little pure tannin 
or tannic add dissolve.! in proof spirit. 

Second Fermentation; lAt-jtonwe. — Inordin- 
ate fermentation, cither primary or secondary. 
In wine or any other fermented liquid, may tie 
readily checked by siilphu ration, or by the ad- 
dition of sulphur, mustard seed, or sulphite of 
lime. The latter must, however, boused with 
discretion. 

Sparkling. Creaming and Briskness. — Tlioso 
pro|M*rt ics are conveyed to wluo by racking It 
Into closed vessels before the fcrmcutatlon la 
complete, and while there still remain* noons! d- 
ernblo jHirtion of tindcoomixiscd sugar. Wine 
which has lost Its briskness may l>o restored by 
adding to each bottle a few grains of white 
lump sugar or sugar candy. The tiotlles aro 
afterward inverted, by which means any sedi- 
ment that forms rails Into t.l»o nocks, when tl»o 
corks an* partially withdrawn, ami the s**<Mmont 
Is liniuodlsU'ly expelled by the clast ic force of 
the conipriw.l cartxmic acid. If tlm wine re- 
iimliiH muddy a little solution of sugar and 
flningH are added, and the bottles nro again 
daoed In a vertical pmltlon, and, after two or 
hroe mouths, the sediment Is discharged as 
before. 

Ayr* of Different Wine# when at Their Prime. 
Fee also t lie Management of Wine above.— The 
age mimed below for each wine will Ik* found 
to be that at which It possesses its fullest flavor 
an*J when it will be best to drink It. 

Port 20 years. 

Madeira 10 years. 

Sherry 10 years. 

lted Madeira 0 years. 
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Madeira- malmsey 

. . o 

yours. 

Callavellu... 

.. 4 

years. 

Malaga 

. 3 

years. 

years. 

Muscatel 

. 3 

Jlo<l liermituKC 

White hermitage 

Roussillon 

Itlvesultes 

.20 

.20 

■Ml 

years. 

years. 

years. 

years. 

*-U 

.20 

Han vuls 

.20 

years. 

Colhouro 

.15 

years. 

Salem 

.10 

years. 

I .a Palme.... 

.10 

years. 

8igean 

. 8 

years. 

years. 

years. 

years. 

Carcnssono 

. 8 

Beziers 

.. 8 

Lunol 

,. 8 

Champagne 

.. « 

years. 

Montpellier 

.. 5 

years. 

vears. 

Front ignaii 

. ft 

Acid Taste of Wines, to llemove. 

• 

Neutralize 


iho excess of ncli 1 by nowderod chalk. 
Alcoholizing Wine. Seo Management of Wine 


Apple Wlne.— l. Finest elder, 60 gnl.; brown 
sugar, Uewt.; bitter almonds, Y\ oz. Mix the 
elder mm sugar, and ferment; then rack the 
mixture, and nut Into the cask the almonds, 
with 16 or 18 cloves, and :» or l pieces of bruised 
Kinder. When (hie, bottlo It ami keep It in a 
cool Place. The addition of a small piece of 
lump sugar to each bottle will make the cork 
fly out. as from champagne; but do not add 
t Ids unless you have a very cold cellar to keep 
ft In. 

a. Forty lb. sugar, 15 gal. cider. The cider 
must be pure and made only from really rliie, 
wound apples ( this is important). II the wine 
is to be quite sweet, add another 10 lb. ol sugar, 
and put all into the cider, letting it stand till 
dissolved. Put the liquor into a cask but leave 
it unfilled to tho extent of 2 gal. Put the cask 
into a cool position, with the bung out for for- 
ty-eight hours. Alter (hit bung It up. but let 
there lx* a small vent somewhere in the bung 
would do unt il the fermentation la over. Then 
bung up securely, and the wine will Im* ready 
for consumption in twelve months. Then? is 
no racking required in the manufacture of this 
wine. To remain in the cask twelvemonths. 
Make this in January or February. 

Apricot inn.-:.— Twelve lb. ripe apricots, 0 oz. 
Jocif sugar to each qt. liquor. Wipe the apri- 
cots, ciit them In pieces and let them hoil In 2 
gal. water. Alter boiling, let them simmer till 
the liquor Is strongly Impregnated with the 
flavor of the fruit. Strain through a hair sieve, 
and putOoz. lump sugar to every qt. liquor. 
Hoil again, skim very carefully, and ns soon 
as no more scum ap|H?ars, put it Intoanearthen 
pan. • Bottle next day If It is quite clear, and 
i»ut 1 lump of sugar Into each bottle. It should 
bo lino wine in six months. Two hours to boil. 
Make this in August or September. 

Balm Wine.— 1. Into 6 gal. of water put 20 lb. 
of moist sugar- Ih>I] for two hours, skimming 
thoroughly; then pour Into a tub to cool : 
plnoe 2U lb. of balm tops, bruised. Into a barrel 
with a little new yeast; when the liquor is cold 
pour It on the balm; stir it well together, and 
let it stand twenty-four hours, stirring it fre- 
quently; then close it up tightly at first, nod 
more securely alter fermentation has quite 
ceased; when it has stood two months, hot tic 
off, putting a lump of sugar Into each liottle; 


cork down well and keep in bottle at least a 
year. 

2. Put a peck of balm leaves into an open 
tub; pour on them t gal. of boiling water; 
cover up (he tubnud let thorn in fuse for twelve 
or fourteen hours; strain the liquor at the end 
of that time through a hair sieve, and to every 
gallon add 2 lb. of good moist sugar, stirring 
well for t wenty minutes; take Hie whites of I 
eggs, whisk them over the lire in a saucepan; 
remove It from the lire us the scum rises, and 
skim the latter off; then add It. to the liquor; 
boil the whole for throe quarters of an hour, 
lotting it work tlireo or four days before you 
tun it; bung down, and when lino, bottle it off; 
in six or eight months it will Is? tit to drink. 


I till tcn'ii Wine. —The fruit should Is? picked 
on a very dry day, when it is quite ripe. The 
leaves and stalks must Is- carol illly removed 
from tin? berries and the fruit, then weighed. 
To 4 gal. of fruit allow either ti gal. of cold 
water or else :i gal. of water and .1 gal. of cider, 
and 10 lb. of good moist sugar; let all these in- 
gredients ferment, in nil open tub until work- 
ing is over; then add tfc gal. of brandy, a 
handful of lavender and rosemary loaves 
mixed, 2 o/. ot powdered ginger, and 2 o/.. of 
powdered tartar; let the liquor rest lifter this 
addition for forty-eight hours, (lieu strain very 
carefully through a hair sieve info a perfectly 
clean cask, laying the bung light ly on the bung 
bole until the working is quite over; ami no 
hissing sound Is hoard; then clow* down iiuHo 
tightly, and |>olMc off at the end of throe 
months; keep six or eight, months in bottle be- 
fore use. 

Ittackhr.rry ll'ing I. To 1 gal. of mnslasl 
blncklx-rrlcH add a quart, of boiling water; let. 
it stand for twenty-four houis, or nearly us 
long, then strain through a coarse bag or 
towel, adding .‘I qt. of water and 2 lb. of brown 
sugar to each gallon of the mixture, making 
equal parts ol water and Juice; mix well, (lien 
put. in demijohns, stone Jugs ora tight, eh.mii 
keg; close pan nilly and put in a cool place; if in 
a warm place or let t cut irely open it will sour: 
if stop|K?d entirely tight it will burst the vessel 

but cork left loosely in; let. it- stand tint il fer- 
mentation ccn«-s, which will Im- about. October: 

1 lien bolt |o, and this makes excellent wine ami 
a line medicinal drink lor summer affect ions. 

2. The following is said to Im* an excellent 
receipt for the munufaet me ot 8U|H*rior wine 
from black licrries: Measure your black 1 terries, 
and bruise them; to every gallon add I qt. or 
boiling water; let the? mixture stand twenty- 
four hours, stirring occasionally ; then strain 
«»lf the liquor into a rusk; to every gallon add 

2 lb. of sugar; cork tight, and lot ‘stand about 
one year, and you will liaye wine lit for use, 
without any further straining or boiling. This 
wine ;s very highly recommended for house- 
hold use. 

Bottling nf Wine. S«?c Mn n agement of IFim*. 


(<i tnu'hn Chamjmgne. — Twenty gal. Cataw- 
ba. 1 qt. Cognac brandy, and 2 gal. champagne 
syrup. 

Cellaring Wine. See Management of Wine 8. 
Also Laying Down IFiurs, below. 
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Champagne, Imitation.— 


L Prepared elder 25 gal. 

Citric add 0 drm. 

Pimple syrup \y. pt. 

Water IV4 gal. 

Spirit* (10 under proof) 2U gal. 

Tartaric acid 1^4 or.. 


Let- Mils Stand twelve days, then line and bot- 
tle. IT it is frothing and sparkling; it not, tuld 
more add; and line again. Add to each bottle 
about 2 tcoapoonsful of syrup, made t»y din- 
solving lt». rock candy In 1 pt. white wine. 

2. Cider, pale. 1 hogshead; spirit, :i gal.; honey 
or sugar, 20 I h. Mix and allow to remain two 
weeks; then line with skimmed milk, gal. 
Tills will In* very pale. 

8. Cheap Champagne. 


Bordeaux 10 gal 

Hodeiihcimcr or llockhcimer ...HI gal 

Water ... 10 gal 

French spirit I gal 

8yriip :i gal 


Mudo of 1H lt». sugar and 0 qt. water 


4. Champagne, ( iooseberry. Ferment to- 
gether ft gal. white gooseberries, imvhed, 
with gal. water. Add «l lb. sugar. 41$ Hi. 
honey. 1 «>/.. finely powdered white tartar, I 
or., dry orange and lemon peel, and M, gal. 
white brandy. This will produce «» gnl. Before 
the brandy is added, the mixture must lx* 
strained and put. into a cask. 

5. Cham/taync lAyneur. 

Fine loaf sugar lit lb. 

Water 46 gnl. 

Hull together. While boiling, add by degrees 
.3 ql. alcohol. IKK, llltcr. Add to the billowing 
compound : 

0. Louis Kdedcrer. Mix t lie champagne liqueur 
with 1 1 y\ gal. white wine; I H bottle eognac; 
4) drops sulphuric ether, dissolved in the cog- 
nac. 

7. Champa/ne, Syrup for. Dissolve 12' lb. 
white sugar in I gal. water, and add the whites 
of 2 eggs. Heat until it candies. Strain through 
llannel. 

Cherry Wine. Take of cold soft water, lOgal.; 
cherries, 10 gnl.; lerment. Mix raw sugar, :« 
Hi.; red tartar, in line powder. 3 ox. ; add 
brandy, 2 or :i qt. This will make 18 gnls. Two 
days after the cherries have been in the vat. we 
should take out atxmtJql. of t he cherry stones, 
break them ami the kernels, and return them 
Into t he vat again. 

Ilia ch Cherry Wine. 21 lb. of small black cher- 
ries, 2 lb. of sugar to each gal. of liquor. 

Bruise the cherries, but leave the stones 
whole, atir well, and let the mixture stand 21 
hours, then strain through a sieve, add the 
sugar, mi x again, and stand another 21 hours. 
Four away the clear liquor into a cask, and 
when fermentation has ceased, bung it closely. 
Bottle in (i months’ time. It. will keep from 12 
to 18 months. 

Time.- To remain in the cask six months. 
Make this in July or August. 

Claret.— 

1. Prepared cider 30 gal. 

flood port wine 0 gal. 

Water 46 gal. 


Tartar.... 
Syrup 
Citric acid 
Raisins. . , . 


46 lb. 
i>t. 

2V\ drm. 
3 lb. 


Color |f desired wit h red Handel'S or r<sl beet 
Juice. Let it stand 10 to 12 days. rack. 

2 . flood cider and port wine, equal parts. 

а. To each gallon of the liust add cream of 
tartar (genuine) 3 drill., ami the Juice of one 
lemon. 

4. To either of the preceding add French 
brandy. 2 ox. 

б. Instead of port, use red cape or British 
port. 

If tlio first three of the above arc well mixed 
and fined down, and not bottled for a month or 
five weeks, (hey can scarcely In- distinguished 
from good Bordeaux. A mixture of 4 parts of 
retain wine with 1 part each of nuplierry, and 
liarborry or damson wine, also forms an excel- 
lent factitious claret. 


Ok-u lK(ur.— This Isa French preparation. Its 
strength Is about I ill 30. and the dose a wine- 
glassful. Coen wine is, roughly speaking, about 
one-si x ill of the strength of the official liquid 
extract iKxtraelum Otar Lh/u/rfum IS. I’., or 
Krhactnm Krylhroruli HuUlum If. S.>. To ob- 
tain t he liquid oxtmcl.coca loaves arc exhausted 
by |M*rcolatlon (which differs from either decoc- 
tion or infusion) with proof spirit. At the 
terminal ion of the process, the strength should 
Is* adjusted so that I ox. — 1 of leaves. The 
process of i-gvolnllon Is as follows: The leaves 
me placed in a vessel very like nil elongated 
1 iinuel.clused at Us base by a porous diaphragm. 
This t unnel tltainto a receiver, and asmall tube 
pusses up its outer sido and enters it. near the 
top. tunning a means of communication is*, 
tween the two. Spirit Is now poured on the 
leaves, and the percolator closed. As the 
percolate fillers slowly through Into the 
reservoir, the displaced air passes up tho 
nils*, mid so main tains an equilibrium in both 
vessels. The virtue of the coca leaves lies 
principally in the presence of the alkaloid 
coniine. This, ill the dried leaves, Is suppoiwvl 
to exist, as mi inert salt, similar to many of the 
cinchona alkaloids in bark. 

(.‘•lUn lny Matter* to Color IPim*. Vari- 

ous mat tors are largely employed to artificially 
heighten the colors or wines. The dilferent, 
spurious coloring mat ters ran Ik; detected by 
using a solution of lead acetate, and the pre- 
cipitates formed given good test by which tho 
various colors can lie determined. 

1. Mulvu flowers or hollyhock produce, when 
st ec| *ed in spirit* for 24 I. uni's, or even when 
boiled with water, a very iH'iiutifiil purple. 

2. The |K»kelH*rry (the dark lierrics from the 
plant growing all over the United States) bos 
a very dark red color. 

3. Wliorllelierry. huckleberry, elder! >orry, 
blackberry and mulberry. 

4. Cochineal gives a line red color by boiling 
finely ground cochineal xvithcreum of tartar. 

5. Brazil wood, sunders u tod and logwood. 
The*** wooils are Iniiicd in water, and the de- 
coctions yield shades of color from red to blue. 

fi. Orchil produces a beautiful purple. 

7. Bed lieets and currots produce likewise u 
g< hmI color. 

8. Indigo solution, neutral ized by potash, 
produces a line blue. 
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Si. Aniiutto hihI ext met of sulllowcr produce 
u iKMiutil'ul yellow. 

10. fled cabbage produces h beautiful bluish 
re«l. 

11. Turmeric is I lie most common color for 
yellow, as the spirit extracts all color immedi- 
ately; ns also i|uerelt rou bark. 

\i. Caraeiue (extract of madder) produces 
various shades of red. 

III. Tincture of sutrrou (Spanish sadron) for 
yellow. 

14. blue vitriol, or solution of Indigo, pro- 
duces blue. 

15. Hurnt sugar ttroduccfl a line and |>crmn- 
nent brown color for wines. II is l*cst to boll 
down common sugar or loaf sugar nearly to 
dryness. It is then dissolved In hot water 
HU indent lo make the consisieney of syrup; 
ami tor tho purpose of neutralizing It uud mak- 
ing it a more permanent color, add to each gal. 
of sugar color, about I o/,. Ihpiid ammonia. 

1(1. (Iroen color for nlxdnthc Is prepares! from 
HHoInllonof extract of Indigo and turmeric, 
dissolved In spirits. 

17. Violet Is obtained by a solution of extract 
of logwood and alum. 

IB. Alkanet root produces a One blue nxl by 
macerating In alcohol. 

It). Harwood acquires u dark wine red color 
by digesting In alcohol. 

W. flni7.il wood, by Iwlng numerated In al- 
cohol, or by boiling for half hour, produces it 
deep rod. 


Spurious Coloring Mat ter. 

Thy following coloring mat lent give, with 
lead acetate, the following pivcipitates : 

Pure red wine givin bluish gray. 


lied poppy 
lOldei Is-rry 
Hillicrry 
Privet . I terry 

Dwarf elder 


M 

It 
• I 
It 


M 


*» 

II 


Mallow flower 
l.ogwood 
lira/ll wood 
The following 
following precipitates 
ilium carbonate ; 

Pure red wine gives dirty green 


dirty gray, 
dirty green, 
grayish green. 

• green. 

bluish gray to violet in 
tlie fresh lierries and 
line green in the fer- 
mented extract, 
ark green, 
feeble dark blue, 
wine red. 


dors, when pri*se 
with alum 


lit, give the 
and ammo- 


Hed poppy 
Klderlierry 
Ihlberry 
Privet Iwrry 
I) war I elderlswry 
Mallow (lower 
Logwood 
Mra7.il wood 


ii 

I* 


slate g ray, 
bluish gray, 
bright \ iolet 
bright green. 

bright violet, 
bluish violet, 
dark violet, 
carmine red. 


(franberrirs ean be made into wine in the 
same way as bilberries. In Ameriea the cran- 
berry is largely eiilt ivated. and forms h nm- 
siderable arlleleol nmimeirc, aquuntily of (la- 
fruit. living exported. In the northern parts of 
Kussia it isalso very abundant. 

Coie.'b'p IPinr. To every gal. of water allow 
It lb. Of lump sugar, the rind of 'Z lemons, the 
juice of one, the rind and juice of 1 Seville 
orange, 1 gal. of cowslip pips. To every 4V£gal. 
of wine allow I Ixitlle ol brandy. Moil the 
sugar and water together for !>t* hour, enre- 
fully removing all tue scum as it rises. Pour 


this boiling litiimr on the orange and lemon 
rinds, and the juice, which should lie strained ; 
when milk warm, add the cowslip pips or How- 
era, picked from t he stalksund seeds; ami to 9 
gal. of wine .'I tablespoon! ills of good fresh 
brewers* yeast. l/*t it fori nent three or four 
days, then nut all together in a cask with the 
brandy; ami let it remain for two months, 
when iiottleit olf lor use. To lie boiled ^4 hour; 
to ferment- three or four days: to remain iu 
the cask two mouths. Make this in April or 
May. 

Cunvuit Win?. Squeeze the currants t hrough 
a course bag; have e«pial parts of water and 
Juice, or Jk water, as taste may direel, and add 
;(lb. of loaf sugar t o each gal. ol l lie mixture; 
mix well and bottle in stone Jugs or demijohns; 
treat same way as bluckltcrry wine partially 
cor ked and keep in a cool place. Some keep a 
bottle of llic mixture to (ill up the vessels as 
they ell urvesec, bill it is not always necessary. 
Mot Hi- in Oetolior. when Icrmciitut ion ceases: 
(his makes a beaut it ill and delicious wine, and 
Improves with ago. 

Iced Currant Wine (with Raspberries.)—' Ten 
gal. of red t in tiiiiI Juice, I pt. of raspberry 
juice, 20 gal. of water, IB lb. of llnely silted 
loaf sugar. Put the ingredients together and 
let them stand until the sugar is dissolved,! lien 
put the Ihpior into a cask and bung lightly for 
the air to aid in the fermentation. Isd it cease 
fermenting, then bung tightly. Mottle iu u 
v ear's time, using sound corks and sealing 
them. It will Is: iu excellent condition in t hive 
months. 

On trie iniir.— Currie powder. 6 «*.; white 
wine. I gal. Digest for one week and strain. 

O/m us. Muscatel (very old), 25 liters; alcohol, 
HM.1» liters; white wine (dry am! alcoholic), 04 
liters; Infusion of walnuts, 1 liter: white sugar, 
2 kilos.; water, I liter. Mix the dilTcrent wines 
together ; gdd the alcohol and the infusion of 
walnuts: dissolve the sugar in the water, and 
1 m > il tdl the solution lK*eomcs of a golden color: 
add it loth • mixture witlia lj 1 1 loot the infusion 
of cloves. 

lirilisl i ('i/pnis. From the Juice of whito 
elderberries, l «|t., and Lisbon sugar, 4 lb., to 
water. I gal., together with U drm. each of 
bruised ginger mid cloves. When racked add 
ruisins and brandy, of each 2 or.. 


Ikimson M 'inf. 

I. Water Vi gal 

Damsons (bruised) 8 gal 

Maw sugar 3D lb. 

Ferment, then add— 

Ited tartar (dissolved) ft oz. 

Cloves (bruised) Y\ oz. 


I*et it stand until flue, then bottle, 
if. Crush ai lb. ripe damson plums; boll in 3 
gal. water; press out the Juice; add ti II). sugar; 
put in a barrel and let it. ferment; Mien add 
after two weeks a little good brandy; bottle. 

:t. One gal. ol boiling water to every H lb. 
of bruised fruit, 2J4 lb. of augur to each gal. of 
juice. 

Well bruise the fruit and pour the boiling 
water on it; let it stand forty-eight hours. 
Then strain the mixture into a cask and put 
in the sugar. When fermentation ceases till 
up the cask and bung closely. Mot tle in ten 
mouths' time. It will be lit for use in u year, 
but improves with keeping. 'Lime required. 
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Tin • t'orniulmii rec- 
ur! Iiod for removing 
matter from sherry 


1 a f rol I 

no 0 r. 


. 7 

. 1 

.. 1 

ami 
or unf il Urn 


Pt- 

II. oz. 
I»t. 

mix it 


imii lot 

IVinr 


ii bo ill. two years. 

Ih'tnmiatum of II inr.i 
ommeuds 1 In* following 
l Ii** tannin or asi i ingrut 
wine : 

Sherry 

While of egg 

Alcohol 

I ton f I lie while of egg t 
with wine; heal lo uboui 
ii I Im i iiu*ii is coagulated. Then cool, mhl the 
nlcohol, ami after standing a few hours, llller 
clear l h rough pa|H*r. 

This wine isa much iM'fler menstruum ami 
preservative mc<l 
than sherry Itself. 

I ktuito) izalion of 

1 Vine. 

I'lUler IPinr. 

Alcohol, INK ISM Kill. 

Water. . . I2MK«1- 

MlilerlM-rrh 8 (juice of) xnl. 

I it in f sonar |H*i II*. 

Port wine if*:, Kill. 

Orange llower water % pt. 

Allow it. tostuml one wet*k; tlrawolT. 

I'Xilo'lin'rfi ll’inr. l. (hither the tier ries when 
(piile ripe, oil II dry ilay; pick them oil the 
Stems, anil Ionise them with your hands. .Strain 
(he Juice; lei the Ihpinr rest in glu/cd earthen- 
ware pans lor twelve horns lo sol tic. Allowio 
every pint of juice a IU pt. ol water, ami to 
every gallon ol t he mixed water and Juiced lb. 
ol good moist sugar. Put it over the lire in a 


organic. sjibhlanmi 
See Mnn<wcinenl of 


•an, and when i> is ready lo boil. 
Ill I he whites ol four eggs. Ix*t it 
tour, and. when nearly cold, put in 
lo work il ; pour it into the cask. 


large sauce 
clarify il w 
boil for an 
some yeast. 

reserving Rome of l he liquor to lill up the rank 

with, iim it sinks with working. Il you have 
about in kiiI. or so. it should la* lit to Imlile off 
in two months’ time alter it has I teen closer I 
tlovvn. Keep at least a year in IhiI tie. 

I Jill her the berries when i|uite ripe, ami In 


dry w 
ii eop 


it her 


Pick 


Slow 
Juice M 
of it ii 
M illion o| 


per with t(. Kill. 

in* UllMl the Is* 


t hem cJenu ; put them into 
. of water, ami keep up a 
then strain thy 
to every gallon 
r, and to every 


ies sink, 
rough a hair siev e, and 
low :i Kill, of soft wide 
the mixed liquor :i lb. of good moist 
sugar. Put back into the i*oiq*cr. mid boll for 
an hour, skimming thoroughly; drawoff inton 
tula*, and, when if is about 70". put a toast 
Spread with yeast into it, and let il work for 
forty eight hours, "r longer If necessary ; pour 
it or draw ItolT if you haven tap in your tub, 
cm should Ik* the case. Into the cask which Is to 
hold It, mid if voil have I* gal. of liquor, add 
I 07.. ol cloves, li or., of allspice, '• or. of Jamaica 
ginger, and I 07 ,. of sweet, almomls. all bruised. 
Hung very slightly until fermentation is unite 
over; then closedown tightly and tap in three 
months. 

3. (Hdieeipe: Put the ripe picked over l*cr- 
rics into an earthen pot; put this Into a copper 
with hu fllcicnt water to come no about, two- 
thirds of the height of (he not, which is about 
as far as the lierries should reach inside; !>*• 
careful that no water touches them. Make a 
gentle lire, and keep the pot in the water till it 
s quite hot; then take it. out. Pour the berries 
n to a coarse cloth, strain the juice, and put It 
ii to a largo saucepan; to every quart of Juice 


allow n pound of good moist sugar; let it boil, 
and skim well. It should boil until rather 
thick, then pour it Into a Jar. Put GO lb. of 
raisins into a cask, and III! it up with water: let 
it stand fora fortnight; stir if well every day ; 
then pour off the liquor into a clean cask that 
lust holds it. It should stand until it has done 
hissing; then bung it. down close, and stand 
until line. To every gallon of this liquor, allow 
half a pint of the elder sirup; mix well, and 
when It. has lined down, rack otf into another 
cask; bottle oir after throe months. 

4. Chop a quantity of Malaga raisins quifo 
line; allow 1 ql. of water to every lb. of raisins, 
nud put raisins ami water into an open tail * * 
cover over with a double cloth, and let It stand 
for nine days, stirring lip each day. Then draw 
off the liquor as long as it. will run, and ureas 
the raisins to got out the remainder ot the 
Juice; mix all together in a barrel. To every 

( id. of liquor allow 1 pt. of the juice of oldor- 
•erricR, prepared simply by mashing the berries 
with the hands, and straining off the Juice. 
Stop down close, ami stand for six weeks, then 
tlraw off the Hue liquor, and to every gal. add 
M III. of moist sugar. Stand again unt il quite 
line, and then l Kittle off. Keep in a cool cellar 
for use. 

ft. Take .'N* II*. of Malaga raisins, add 8 gal. of 
water to them, mid allow to ateep for twelve 
davs; draw off the Honor, ami put It into a 
copper with '£ gal. of elderlwri y juice ; boil for 
ten minutes, removing all scum as if rises ; then 
add 7 lb. ol moist, sugar, U o/.. of allspice, 
M or- of cloves, and oz. ol Jamaica ginger, 
all well bruised; boil again for an hour, 
skimming thoroughly, draw It off and lloat 
some toast covered with yeast in if; leave it to 
work for two or throe days, then pour Into a 
clean cask, and. when all fermentation Is over, 
bung down tightly. If made the end of August 
or in .Scptemlier, this wine would be ready to 
tup about Christmas, and should be bottled in 
January or Man'll. 

G. Allow :« qi. of elderlKurieo, which me quite 
lipoaml carefully picked over, to every gal. of 
water; boll, skimming well, until the berries 
break, then strain the liquor, and lo every gal. 
allow 3 lb. of moist sugar, and to every 4 gal. 
add 2 oz,. of bruised ginger, '& <«. of cloves, mid 
2 oz.. allspice; boll for an hour; work with 
yeast when nearly cold ; cask if the third day, 
and when all working is over, bung down. 

7. To every gal. of berries allow a gal. of 
water; sleep in a tub for four days, bruising 
well each day. Squeeze tlio pulp, and strain off 
the Juice. To every gal. add 3 lb. of brown 
sugar, and spices in the same proportion as In 
tl*** above reel|*e; tie the spice in a muslin bag ; 
Itoil all the liigred'.-iits for an hqur; work with 
yeast when nearly cold ; then pour into a well 
cleaned cask, and bung down when the fer- 
ment lug o|H*rntion has quite ceased. Bottle off 
In two or three months. Into every bottle put 
a lump of white sugar and a little brandy. 

8. To I gal. of Iterries add 3 qt. of water; 
brulBO In a tub, and stand for three days. To 
every qt. of liquor allow 1 lb. of moist sugar, I 
oz. of ginger, and 1 07 ,. of cloves, both bruised 
(the sploo should lie put Into muslin Imjjs) ; put 

all together into a perfectly clean vessel, and 
boil for one hour ; then pour into an earthen- 
ware pan; when cool enough lo dip in the 
linger, put In a tablespoon ful of brewers’ yeast; 
let it work three days, then skim mid put in a 
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small cask just largo enough (o hold the 
amount. Keep out the air for throe weeks, 
hut do not bung down close until that |>erlo<l 
lias elapsed. Tap in two months to test it; If 
line, hot Ho oir. 

Rider llower wine is made from the llowcrs In 
this manner: 1. ( hither tho flowers on a drj- 
day; remove all stalks, and to every ot. of 
flowers allow 1 gnl. of wafer and :» l»>. of loaf 
sugar; boil the sugar and water for a quarter 
x»f an hour; then pour it. on the flowers, and 
let it. work for three days; then strain the 
wine carefully through a hair sieve, and put it 
into a cask. To every 5 gal. of wine add Mi o*. 
of isinglass, dissolved in eider, and :» eggs 
(whites only) hen ten up; close up the cask, and 
stand six months la? foie holt ling off. 

2. I loll I8lh. of powdered loaf sugar In 6 gnl. 
of spring water ; U-at up the whites or 2 eggs, 
and add; skim very thoroughly, and put In a 
Y\ of a peek of elder Powers, picked from their 
stems; take olf the lire, and stir until eool, then 
add 1 tahiesp«HHifuls of yeast and ils|H>onfiilM of 
lemon Inlee, strained and free from pips: mix 
well wflh the liquor by stirring twice daily for 
four days. Stone ft lb. of Malaga raisins, and 
nut them Into a well cleaned mil cask : |K>ur 
the wine upon them. Stop up the cask closely, 
and keep it in a rather warm place. If inudeiu 
July or August, bottle olf fu February or 
March. This wine, when well made, very much 
resembles I'Tontignac. 

Fly Wine.- Figs are largely employed es- 
pecially in Algeria, for the production of fic- 
titious wine. For this purpose figs from Asia 
Minor are preferred oil account of their rela- 
tive cheapness and richness In sugar. When 
the fruit is treated with a suitable quantity of 
tepid water. ncldiPed with tartaric aeid. fer- 
mentation rapidly commences, resulting in tho 
production of a vinous liquid of uImmii 8* alco- 
holic strength, and so inexpensive that It do- 
pes all compelled of genuine grape wine, 
Algerian or otherwise. Fig wine cannot l*o 
distinguished either by taste or the ordinary 
methods of analysis from genuine grape wine, 
especially when it. is mixed with a proportion 
of the latter. Tho detection of tig wine, how- 
ever, is rendered comparatively easy by tho 
fact that it contains mannitol. In order to 
separate the mannitol. 100 e. o. of llg wine are 
evaporated to a syrup, which fsnllowcd to stand 
in a cool place for twenty-four hours. At tho 
end of tins time the residue will have solidified, 
well defined groups of crystals Isang formed. 
The crystals are washed with cold alcohol of 
8T>;< strength in order to remove Impurities. 
The residue is mixed with animal charcoal and 
ex traded with boiling K'.< alcohol and filtered. 
The alcoholic solution yields oil evaporation a 
crystalline mass of mannitol, which may Ixt 
recognized by its physical and chemical prop- 
erties. Certain white wines from the fiirondo 
district., as well as raisin and some oi lier wines, 
contain mannitol, but only to the extent of a 
few decigrammes per lit.; while tig wine con- 
tains from 0 to 8 grin. |w*r lit. Hy a determi- 
nation or the mannitol it is possible to deteet 
an adulteration of normal Algerian wine with 
olio half or even one fourth of Pg wine. 

To Fine Wines .—' There are various modes or 
lining wine; eggs, isinglass, gelatine and gum 
arabic are all used for the purpose. Which- 
ever of these articles is used, the process l£ 
always the same. Supposing eggs (the cheapest; 


to be used: Draw a gal. or bo of the wlno and 
mix I qt. of it with the whites of 4 eggs, by 
stirring it with a whisk; afterward, when thor- 
oughly mixed, pour It. back Into the cask 
through the bimghole, and stir up the wholo 
cask in a rotary direction with a clean split 
stivk inserted through the tningholo. Having- 
Htlrred it suPicieutly, pour in the remainder of 
the wine drawn otr, until the cask is full; then 
stir again, skimming oir the bubbles that rise 
to the surface. When t horoughly mixed by 
stirring, close the Iniugholc, and leave It to 
stand for three or four days. This quantity of 
elurilh-d wine will tine IP do/., of port or sherry. 
The other clearing ingredients are applied In 
the same manner, the material being cut into 
small pieces, and dissolved in the qt. ol wine, 
and the cask stirred in the same manner. 

To Imii I >mni IFt'iir. - Having carefully 
counted the Isdtles, they arc stored away in 
their rcs|)oet I ve bins, a layer of sand or saw- 
dust Ix-ing placed under the (list, tier and 
another over It ; a second t lor is laid over I his. 

I protected by a lath, the head of the second 
•Hug laid to the hot tom of t he llrst; over this 
another lied of sawdust is laid, not too thick, 
then uuotlier lath; and soon till the bin is Plied. 
Wine so laid in will In- ready for use according 
to Its quality and age. l»ort wine, old in the 
wood, will lie ready to drink in live or six 
months but il ii is a fruity wine, ii "ill im- 
prove every year. Sherry, If of good quality, 
will In- PL to drink as soon as tin- sickness (as 
Its llrst condit ioii after hot t ling iscullcdj erases, 
mid will also improve; but t he cellar must, be 
kept at a |»eiTectly steady H-mperal lire, neither 
too hot nor too cold, but about f*T*° or UP*, and 
absolutely t ree from draughts of cold air. 

7b Fine While ll’itic. -To line 30 gal. white 
wine the whitesof 3 eggs, will Ik- required with 
t he addition of Mi an egg shell reduced to pow - 
der, and a tabh-spoonl ill of salt. Ileal, up 
all together with a little of the wine and 
then pour gradually into tho wine, stirring 
constantly. 

7b Fine Uni Whim.— The operat ion is curried 
on in the same manlier. To lighten up a wine 
add I! eggs and a Imiidfiil of salt, use the whites, 
yelks, and shells. 

Flntne.su a / irtirr. Sec Manaycnient of IFinc, 

1/ layer Wine. 1. This is an excellent stoma- 
chic, and is very popular in Knglaud as a cheap 
milatitutc fora grape wine : 

Sugar 12 lb. 

'Valor gal. 

Ginger 4 oz. 

Itoil them together for half an hour; when 
cooled to 75 degrees, add the rinds of il lemons 
and Home good yeast; let it ferment for ten or 
fourteen days, then add 1 pint of brandy and 
bottle if for use. 

2. Toll gal. or water allow 27 lb. of loaf sugar, 
0 lemons, 12 oz. of bruised ginger, 2 tahlespoon- 
fuls of yeast. 2 lb. of raisins stoned and chop- 
ped. 1 pt. of brandy. 

Itoil together lor one hour in a copper (let. It 
previously l<- well scoured and iH-aut il'ully 
clean) t he water, sugar, lemon rinds and bruis- 
ed ginger. Remove every particle of scum as 
it rises, and when the liquor is sullieiently 
boiled. put it iutoa large tut) or pan, its it must 
not remain in the copper. When nearly cold, 
add the yeast, which must. Ik: thick and very 
ficsh, and the next day, put all in a dry cask 
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'with 1 Ik* st mini'll lemon Juice mi«l chopp<*d 
raisins. .Stir the wine every day for a fort- 
night; then add the brandy, si on tin* cast down 
l>> degrees. and in a few weeks it will be tit to 
bottle. Sutlloicnt. to nmketignl. of wine. The 
Ih*sI. time for making this wine is either in 
March or-SeptemlM*r. 

(Jonxrhcrrii IV iw, CfTrrreecbn/. To every gal- 
lon ol water allow fllb. of Kni'it goosclicrrics, 
3 lb. lump sugar. 

This wine sliowld 1 m* prepared from unripe 

8 ooflel>crries, In order to avoid the flavor which 
lie fruit, would give to the wine when in a ma- 
ture state. It* briskness de|M*nds more ii|h>ii 
the time of bottling than upon the unripe 
Btnte ol t he fruit, for efferv«*seing wine can be 
made from trull, that is ripe as well as that 
which Is unripe. The fruit Hlimild Im* so- 
J Oo ted when if. has nearly Rltnlnod lie full 
Ktowtli, and consequently In-fore it shows any 
tendency to ripen. Any bruis'd or derayed 
iM'rrlesand those that are very small should bo 
rejected. The blossom and stalk ends should 
be removed, and the fruit well bruised In a tub 
or pan. In such quantities as to Insure each Imt- 
ry iM-iiitf broken without. crushing Iho with. 
Pour the water (which should Im* warm) on tho 
fruit. squeeze and stir it with the hand until all 
the pulp is removed from the skin and seeds, 
and cover tho whole closely tor t wenty-four 
houis; after which strain it through a coarse 
bug, and press it wit h as much force ascnnlM; 
conveniently applied, to extract the whole of 
Mm Juice and Honor tin* fruit may contain. To 
every to or r .0 lb. or fruit I Kid. more of hot 
waler may Imj passed through the marc, or 
husks, In order to obtain any soluble matter 
that, may remain, and Im* again pr«*ssid. The 
Juice should be put in a tub or pan of pulllcieut 
size t o contain all of it, and the sugar added to 
it. I,<*t it. be well stirred until the sugar is dis- 
solved; ami Place tin* pan iua warm situation; 
keep it closely covered, and let it ferment for 
inlay nr two. It. must, then be drawn olT into 
clean casks, placed a little on ouo side for tin* 

scum that rises lobe thrown out, and the casks 
kept lllli-d with the Humming mud that Should 
be reserved for that, purpose. When the ne- 
I i vc fermentai ion him censed, t he casks should In- 
plugged upright, again tilled, if necessary. tin* 
bungs be pul in loosely, and after a few days, 
when tin- fermentation is a little more htngnid 
(which may be known by the hissing noise 
ceasing), the bungs should Im* driven in tiKht, 
mid a spile hole made, to give vent it ncccs- 
shi v. About Novembct or Ik*ccnd**r, on a 
clear, fine day, the wine should be rucked from 
its lees into clean casks, which may Im* rinsed 
with brandy. After a month. it should bo ex- 
amined to see if it. Is sufficiently chair for Isit- 
tling: if not, it must be lined with isinglass, 
which may be dissolved in some of the wine; I 
oz. will Im* sullleient Tor t» gal. In March or 
April, or when the gooseberry bushes l»cgfn to 
blossom, the wine must Im* (Mittled, in order to 
insure its being effervescing. Make this the 
end of May or the lK*ginning of June, before 
t he berries ripen. 

(ini)ic ll’imr. I. Kip'* gnt|M*s.— Mash sound, 
ripe grapes well with your hands in an 
earthen pan, or If not with your hands, 
with a perfectly tasteless slick of wood. 
Do not crush the seeds; strain the liquor 
into a cask, gently squeeze the pulp, pour- 
ing the remainder of the Juice into the cask 


(strained). Ix*t it stand aside for a fortnight, 
then draw it off into another cask, covering 
up the btiugliok* with u niece of slate till nil 
fermentation lias ceased. Ilottle in six months, 
cork uudscul, and it will be drinkable in twelve 
months* time. 

Crape Wine.— Ten lb. fresh grapes are put 
Into a large jar or crock, 3 qt, boding water 
poni<-d over them, and when the water is cool 
enough to permit ot it. squeeze t he grapes well 
wit h i he hand. After allowing the jar tore- 
main J or 4 days covered with a cloth, press out 
the grain's, then add 5 lb. sugar. Allow it to 
remain for one week, skim and strain caret ully, 
then bottle, corking loosely. After the fer- 
mentai ion is completed, st rain and seal t ight ly. 

3. rut 20 lb. of ripe grapes into a stone lar 
and pour on fl qt. ladling water; when cooled 
sullleient ly soiicczo by hand. Cover Jar with 
cloth. letKtiuid for t hree days, then pressout tho 
Juice; add 10 lb. crushed sugar. After standing 
a week, scum, strain ami bottle, corking loosc- 
ly. When fermentation is complete strain again 
and bottle, corking tightly. Ixiy on side In 
cool place. 

ItritMi Hock, liritUh Ced Hock.— From cream 
of tartar, 1)4 oz.; larUtrlo acid, % oz. (both In 
very line pow.ler); Juices of tho purplo plum, 
i Iim* apph-a, and rod Igjct, of each (warmed), 6 
of.; lemon Juloo, 1 pt.; with white sugar, 2>t» 
lb. i»cr gal. 


Honey Wine.— 

Honor 20 lb. 

Cider 12 gal. 

Ferment, then add— 

K ,,Mi * l 

llrandy. .. 

lte .1 or white tarUir (dissolved).. 0 oz. 

Hitter aliuonds V* oz. 

Cloves yi 07, 

This Is also called mewl wine. 

Kola Wine . — 

Kola nuts In coarse powder 1 oz. 

Sherry wine 20 oz. 

Macerate for eight days and tiller. 

This wine may also Iw* made with roasted 
kola nuts, which give a better tasting prepara- 
tion and It Is none the worse for the addition of 
a lit tie sugar .— DleUrich (»i Phar. Central. 

Ahulrlra Wine.— J. To 10 gal. prepared elder 
Bildl gal. Madeira wine; 3 qt. pure proof spirits; 

1 ut. brandy; to 1 oz. tartaric acid; \\ drm. 
oil bitter almonds cut in pt. alcohol; 1 lb. 
loaf sugar. Allow It to stand for two weeks; 
rack. Hue ami repeat If necessary. 

2. l*ah* malt, ground. 4 bushels; boiling water, 
44 gal.; Infuse, strain off this while warm; take 
24 gal and add sugar candy, J4 lb., und cream of 
tartar, 3 oz.; when dissolved add yeast. 2 11>.; 
ferment. k<*epsklmmingoff the yeast and when 
the fermentation Is nearly HiiIhIkmI add raisin 
wine, gal.; brandy and sherry wine of each 

2 gal.; rum, 1 qt.; bung It down for six or nine 
months. A second Infusion of the malt may 
bo made for beer. 


8. Purified honey 15 oz. 

Hop tops % oz. 

Alcohol, 90% oz. 

French wine 4U£ qt. 


Add oz. tincture burned sugar. Filter. 
Mead or Honey I Vine. - Take 10 gal. of water 
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2 Rill, of strained honey, wit h 2 or 3 oz. of while 
Jamaica glnKcr root, lmiiseil, and 2 lemons rut 
In bIIci*. Mix all together anil boil for Imlf an 
hour, carefully skimming all the time. Five 
minutes after the boiling commences a«hl 2 oz. 
of Imps. When partially cold put it into a cask 
to work oir. In about three weeks after work- 
ing it. will l>e !lt. to bottle. This is a wholesome 
and pleasant beverage, particularly grateful in 
summer when drunk mixed with water. 

British Mahnseu. —Vrom sliced or Knifed par- 
Hni|>H, 4 lbs.; boiling water, 1 gal.; when cold 
press out the liquid, and to each gal. add or 
cream of tartar, y 3 oz., and good Muscovado 
sugar, 3 ll>.; ferment, rack and add of brandy, 
3* to f»:<. (iood Malaga raisins may Is- substi- 
tuted for the sugar. 

Maturation of Wine. See Maua(jenicut of 
Wine. 

Medicated IVinea.— Dietorich, in a late issue 
of Ids riuirmaccutiiiche Manna/, gives a numlier 
of formula; for the preparation ol medicated 
wines. Few, if any, oi these can lie regarded 
as tipplea, but all are peculiar for the fact that 
the wlno from which they are made is dotau- 
natod. We give a selection of the more impor- 
tant formula* for articles which should Ik? sal- 
able if put up in attractive form and brought 
before) customers In a nice way. 

Mascara Sngrada Wlno.— 

White gelutluo. In strips IS grn. 

Distilled water 2*6 di m. 

Dissolve by t he aid of heat, and add to — 
Bhorry wlno 28 oz. 

Shake well, set aside for some time, t hen add 

Tasteloss fluid extract of cancan* 

sag rad a 1 V4 oz. 

Sugar 1*4 oz. 

Set aaldo In n cool place for eight days, and 
filter. 

A similar wlno. not freo from the bitter 
principle of the bark, may Ik; made by in uncra- 
ting lU oz. of coach ra sagrada and 11$ oz. of 
sugar In 30 oz. of sherry, for eight days, and 
lllterlng. A llhamnu* franiflUa wine can bo 
made In the same way. 


Cinchona Wlno. 

White gelatine 15 grn. 

Distilled water 21$ drm. 

Sherry wine 18 oz. 

Detannato In the mannor directed above; 
then add— 

Simple syrup 8 oz. 

Tincture of cinchona 8 oz. 


After eight days, lllter. 

May also In? made with rod wine, or direct 
from the bark, the quantities being— 


(lelatliie 15 grn. 

Distilled water i^ilrai 

Sherry wine 3U oz. 

Cinchona bark, in coarse powder 10 drm. 
Sugar U$oz. 


Macerate for eight days, and Miter 


In this case, eare must tie taken to have they 
gelatine and wlno react ion complete licfore add- 
ing the einclioua; otherwise the alkaloid may 
be thrown out by the tannin of the wine. 

Improved Quinine Wine.— - 

Gelatine - 15 grn. 

Distilled water 21$ drm. 


Dissolve, and add to— 

Sherry wine 20}$ oz. 

Shake, and set aside to clear; then add the 
following solution : 

llydrochloralc of quinine 30 grn. 

Dilute hydrochloric acid 3" drops. 

Water 1$ oz. 

After a week filler. 

This is double I lie strength given by l)ic- 
tcricli. 

To Mellow ll'iacs.— Cover the oriMces of the 
vessel oiiii aiding it with bladder closely fas- 
tened, instead ol the usual materials, and an 
aqueous exhalation will passthrough the blad- 
der, h*aving nou;e line erystallizat ions on the 
surface of the wine, which, when skimmed olT, 
leaves the wine in a highly improved state of 
flavor. Ilemnuuts of wine covered in this 
manner, whether in bottles or in casks, will not 
turn mould v as when stopped in the usual way, 
but will be improved instead of being deterio- 
rated. 

Ill U Mi ll>>t Moselle. Malmsey, colored wit h 
clarilled elderberry juice. 

Hr it Mi Simililinu Moselle. From rich cider 
tipple* (carefully |H>clcd and garbled), prtwsed 
with one-fourth of I heir weight of white mag- 
num bniiiim plums (previously stoned), mid the 
Juice fermented with 2}$ lb. double roll lied 
sugar per gal., as champagne. 

Mould. Bi*o Manauement n/ Wine, on page 815. 

Mulberry. I. .luicOof the fruit, 10 gal.; or of 
mullM-rrii'S, bruised. 1T> gnl.; water, 15 gal.: BUgar, 
35 gal. Ih.il and ferment . then add spirit, 2 or 
3 gal.; red tartar. 7 oz.; cassia. 1$ oz.; bit ter al- 
monds. l«j oz. 

2. 1 1 1 pe imillx*rrir8. ripe apples, equal miantl- 
ties; sugar nr honey, 1 lb. to the gal. l-'xpress 
the Juice, put It into a cask, and add t he sugar. 
Ferment with yeast. 1 ut. to every hhd.; cate- 
chu, 1$ lb.; red iirgol, }tj lb. 

Mulled Wine, lake ‘4 oz. bruised cimminon, 
1$ nutmeg, gnihxl, and 10 bruised cloves. In- 
fuse them In 1$ pt. Imlliug water for an hour, 
at ruin, and add U oz. wliiUi sugar. Pour t he 
whole into 1 pt, hot port, or sherry wlno. This 
is a g no. I e onl ial and restorative in low stages 
of fover, or In the debility of convalescence 
from fevers. 

ItrUMi Muscatel.— A* British sparkling mo- 
selle. with some Infusion of clary, or of the 
musk plant, to flavor It. 

Orange U'iiir.- The oranges ‘must. lx- perfectly 
riiK*. Pool them and cut tiieiii in halves, eross- 
wise or t he cells; squeeze Into a tub. The press 
iihc-I must In* so close that the seeds cannot pass 
into tlio must. Add 2 lb. white sugar to each 
gal. sour orange Juice, or 1 lb. to each gal. sweet 
orange Juice, and I <jt. water to each gal. of t he 
mixed sugar and Juice. Close fermentation is 
necessary. Tlio resultant wine Is mutter col- 
ored, and (nates like dry hock, with the orange 
aroma. Vinegar can be made from the refuse, 
and extract from Uicpccls. 

reach, to Make. —Take of cold soft water. 18 
gnl.; ru fined sugar. 25 lb.; honey. 8 lb.; white 
tartar, in line powder, 2 oz.; peaches, tK) or 80 
in niimlM'r. Ferment, Mien add 2 gal brandy. 
This will make 18 gal. 

The first division is to lx- put into the vat, 
and the day after. lasforo the peaches are put 
In, take the stones from them, break t hem and 
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the kernels, then put them 
the vut. 

Pf.jMln ll’frir.— 

White gelatine, in sh ips 

Distilled water 

White wine 

Dctaunnte ns described 
Ullx together— 

Pepsin. 


and the pulp into 


.. ...l't urns. 

firm. 

2f» oz. 

At the same lime 


Olyeerino 

Distilled water 


* 

•I 


4 

I 

8 


ll>. 

gal. 

IK 


I ‘6 OK. 
of fruit 


eldei 


wine. 


2 K<il. 
I Kill. 

5 $ l'«. 


dim. 
drill, 
drill. 

Add to the wine along with (O min. of hydro- 
chloric acid ; inneerate for eight duys, shukiiig 
occasionally; then lllter. 

Port.— 

1. Ilipe fruit 

Clear soft water 

Sugar 

('ream I arlar dissolved in hoiliug 

water. 

Brandy 2 to 

Flavoring as required. 

The addition ol an equal quantity 
und sugar Increases the slreugth. 

2. Aildto 10 gal. pr epared elder. 2gul. genuine 
port wine; 2 ut. hirst cognac brandy ; I id. sim- 

1 de syrup; I lb. bruised raisins; I oz. tincture 
Ino; H o/.. extract rhatany; :i qt. proof spir- 
lls. Allow it to stand tor t wo weeks, rack, line 
and repeat if necessary. Keep I he wine cool. 

SI. itritish Port. Condon Port, Southampton 
Port.— 

Bed Cape 
Damson or 
Jlramly 

Powdered kino 

4 . Strong old elder 

ICIderUrrry Juieo 

Shu- Juice 

Sugar 

Powdered extractor rhatany... 

Attlmeof racking add brandy .. gal. 
Hood port wine 2 gal. 

.\ (loot! port, 12 gal.; rectified alcohol. 0 gal.; 
French brandy. 3 gal- strong rough cider.ffi 
gal.; mix In a well sulphured cask. 

Ih Port wine. H gal.; brandy, is gal.; shn* juice, 
4 gal.; strong rough cider, 45 gal.; as I he last. 

7. Cider, 24 gal.; Juice ol elderberries, «’» gal.; 
sloe Juice, 4 gal.; rectilled alcohol, 3 gal.; 
brandy, IWjgul.; powdered rhatany, 7 lb.; isin- 

( 'luss, I oz.; dissolved in a gallon of cider; bung 
l down ; in three mouths it " ill In* lit to bottle, 
butshould not bedrunk until the next year; 
If a rougher quality is roipiired, the quantity 
Of rhatany may l*e increaserl, or alum, .» or 0 
oz. (dissolved in water), may !«• added. 

Quinine Wine.- Break into small pieces 1 oz. 
of sulphate of quinine, and put it in a glass 
Jar with 2 oz. of TO % Aleohol; let the qtii 
nine infuse for twenty-four hours: add I qt. 
of claret, and let it remain thus for twelve 
days; thou Otter the wine through a felt bug, 
and bottle for use. The above quantity of qui- 
nine may be dissolved, without the addition 
of alcohol in any of the following wines: 
Madeira, Marsala, Malaga. I.iinel, or Alieant. 
Haekiim I Pine. See Management of I Fine. 


0 

. 4 

. :i 

.28 

1 


gal. 

gal. 

gal. 

Ih. 

lb. 


lied I Fine. - 
Cider 


M gal. 


Honey 

27 lb. 

1 arlar (red) 

Haw sugar 

Sliced nsl licet 

8 oz 

3 II*. 

ti Itl 

Boil, ferment, add — 

• •••••«• U IW. 

Cassia 


(Sinirer ......... . 

tlfll _ _ U, oz, 

Spirit 

• • • • • • • /g n 

5 qts 


lUlKiiiny of n ine. See Maiuinaucmcnt of 
IVine. 

Itoiiinc** of ll’inc. Sec MniMtjcincnL of I Vine. 


Senna Il'iiK, - 

Alexandrian senna leaves IBs oz.* 

Sherry wine .27 oz. 

Macerate for eight days, press and strain; 
i lieu add f» grns. of gelid iue dissolved in 2^£drm. 
of distil le< I water, and then the following: 

Tincture of orange peel 1 oz. 

Tinct ure of ginger y. oz. 

,\ round ic tincture W) milt. 

Honey . 2 oz. 

Again allow to stand for fen days, and filter. 

This wine is an excellent aperient for persons 
flullcriug I rout hemorrhoids. I (should Iks taken 
in tablespoon fills, according to the ellcut de- 
sired. 

She r i’ii I Vine. 1. To H gal. prepm ed elder add 
t* qt. I i«st sherry wine; I gal. native wine; W 
drill, oil bit ter almonds cut in pt. alcohol ; II 
gal. proof spirits; I lb. sugar; sallron to color. 
l/-t. the wine stand for ten days, rack and line. 

2. Otpeor raisin wine slightly Havered with 
a very little hitler almond cake, or, what Is 
more convenient, a little ol the essential oil 
dissolved in alcohol (cshcucc of bit ter almonds). 

:i. To t la- hist add a minute quantity of sweet 
brier, can do llcurft d’oranges, or orris, to give 
it a very slight bouquet. I. To each gal. of 
strong raisin uiiisl.udd, when racking, I Seville 
orange and 2 bitter almonds, bulb sliced. By 
omit t ing t lie almonds, and adding 2 or 3 green 
citrous to each 10 gal., this forms British 
Made ini: 


5. Coal sugar 32 lb. 

Sugar candy 10 lb. 

Water 10 gal. 

Boll, add pale ale wort (as for Madeira), Ogal.; 
yeast. I lb.; on the third day add raisins, stoned, 
10 lb.; and in another two or three days brandy 
I gal.; bitter almonds, grated, 1 dr.; bung it. 
down lor lour months, draw it oil into another 
cask, add brandy I gal., and in three months 
bottle it. 6. Tcncrifie, slightly flavored with 
cherry laurel or almonds, forms a most, excel- 
lent British sherry, either alone or diluted 
with an equal quantity of Cn|*cor raisin wine. 

Sour (in i /us, Sherri/ IFfnc from.- The way 
an imitation sherry is made in Kuglund is to 
mix equal quantities of new cider and l.oncy, 
and cvu|M>rule ton density ho that a fresh egg 
will lloal sous to lie half immersed. The liquid 
is I lieu cooks I and kept in a stone vessel at a 
tciii|K-rul uro or from «)• to (\7° Fall., until in 
about twelve or fourteen days the peculiar 
smell of the fermentation is 'strongly cstnl*- 
lished; then the liquid is put into a barrel, 
closed up, nud plaiMsl in a cool cellar to settle; 
after three or four days it. will lie cleared; it is 
then bottled, and six weeks later is lit for drink- 
ing. We lielievc that grn|*e Juice may be used 
in place of cider; but if too acid, sugar and 
water would only make a kind of lemonade. 
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iukI spoil l lie sherry lnstr. which is not nclri. 
Sugar tinea not ih-stroy this, hut sulphite of 
lime is the proper nuiUrliul (not sulphate). 

Sourness in Wine, » « * Correct n Ibid Taste and 
Sourness. Put in a tuig the root of wild horse- 
radish cut in hits. I<*’l it down in the wine and 
lejive it I hen* ivyorlitvs; take this out- and pill in 
another, i •pealing lie* same till the wine is 
net feet ly rest 01 cl. Or til I a bag with wheat; 
It will have the same elfect. 

Snur Wine, /<» /{r.x/niv. I. Take calcined 
gypsum, in powder, I o/..; cream of tartar, in 
powder, 2 (>/,. 

Mix I hem in a pint or more of hrundy; pour 
it into the cask; put in, also, a few slicks of 
cinnamon, and l hen stir the wine without dis- 
turbing the lees. Hung up l he cask next day. 

2. Ilnil I gal of wine wit h some l>enlen oyster 
shells and crab's claws, burnt into powder, an 
ounce of each to every 10 gal. of wine; then 
si ram out I he Ihpior 1 1 1 rough a sieve, and when 
cold, nut it into wine ol (lie same sort, and It 
will give it a pleasant, lively laste. A lump of 
unslaked lime pm into each cask will also keep 
the wine from turning sour. 

Stnnrbn )'ii M'far. Talu* of coM, soft water, 
7 gal.; eidar, «» gal.: strawberries. li gal. K«*r- 
inetil . Mix raw sugar. Ill lit.; red tartar, in line 
powder, •! (>/.; the peel and Juice of 2 lemons; 
then adil brandy, IJ or :i<|t. This will make IM 

Another. Take of cold, soft water, 10 gal.; 
strawberries, I) gal. Ferment. Mix raw sugar, 
25 lb.; red tartar, lit line powder, .1 o7„; 2 lemons 


and 2 oranges, peel and juice; then add brandy, 
1 gal. This will make 18 gal. 

7V> SuYilcii Wine. I n 30 gal. of wine infuse a 
handful of the llowers of clary ; then add 1 1 1 >. 
ol mustard seed, dry ground, put it into a bag, 
and sink it to the hot tom of the cask. 

Tiutoric Arbi in H inc, Detection of l>'rcc .~ - 
Professor Claus evaporates to a syrup and agi- 
tates with el her. It free tartaric acid is pres- 
ent, the other lea vis, on evaporation, a crystal- 
line dejmsit, which, if dissolved in water, gives, 
<m the addition of an alcoholic solution or 
petnssio acetate, a precipitate of tartar. The 
author proves the solubility of tartaric add in 
cl her, which is denied in most text hooks. — 
IVjfgf. NntizMtiU . 

Ilnlish 7Vi/,ii»/. To good cUler. 18 gal., nd<l of 
<*lderl«m ry juice, U. gal.; honey, 281b.; sugar, II 
lb.; red argol, in powder, ; |j II*.: crystallized 
tmturic add. :i o mix. boil, ferment., and, 
when the active leniientat ion is complete, add 
of ^ brandy, I gal., and suspend in tlicliipiid from 
the btingliole a mixture of cassia and ginger 
of each, o/..; doves and capsicum oleach, \\ 
o/..; the whole bruised and loosely inclosed in u 
course muslin bag. It will bo ripe in 12 months. 


White Wine.— 


Cider 

100 

1 loill'V 


Situitr 

20 


Mix and ferment. Add « gal. spirit; whito 
tartar. I!4 lb.; bit ter almonds bruised, I o 


Continued from page 27Gd 

shade, grn>l ini' oil from mn* •b*gr • to niwdlier " idi 
perfect |»wWnu. After the plate Iim beenex 
posed to tlio light a Suitable length <*t Dine. with 
I In* negnlivc or piel on* ivhnvo il, on removing it 
fiom llw Ilium* Mine "ill I-* no imli* nlmn what 
over nf n picture ; lint if a very line Mn<k or 
brown fusible ponder he duslnd mrr llir surfwc, 
il vv ill tiling mil i» fresh mill iireuralo roptosonti* 
lion of lli<> in igiual imago of i*xliniirilinnry Ih»ii 
ly nml delicacy, becoming more nml nion* di<- 
lincl every moment in pro|-»rlion to the mtilinn 
nnrp of l be n plicnlion of l In* iiowdcr. Th<* hi 
eliminate mn nmv In* removed l*y washing \»illi 
water, nml l ip picture placed in nil men nml 
fixed illr nelly, or after having lin.l n transparent 
coming of enamel laid upon il. 

COLORED STA licit. 

A now mticle for flic laundry Ims recently 
l»pcn introduced into I'.urope, nml bus found 
much favor. It consists in a starch of different 
shades of color, hy menus of which nnv desired 
lint may ho iiii|tiutcd to n dress in doing it up 
for n linll or pnrly, nml lhcict*y ennlding tho 
owner to nppeur in sufficient vmicty of color 
without a cones ponding number of dresses, m 
formedy. 'flic most highly prized of these new 
starches is the crimson, which is rpndily pre- 
pnved hy dissolving three parts of fm lisim* in 
twenty ports of glycerine, the fuchsino being 
first ruhhed up i» n mortnr with n little wntcr 
to n thick broth, nml the glycerine subsequently 
stirred in. Hy this nperntion the fuchsine he- 
comes completely dissolved without using nny 
nleohol ns a solvent. One hundret nml fifty 
pm Is of finely rubbed lip starch nre to be stirred 
into the mixture ill question, then tided nnd 
placed upon hurdle* upon which unsized priut- 
ing-pnper had previously been spread out. To 


apply Ibis in the sf niching i.f n white dress, till 
latter is to Ins fust washed, nnd n potion of tlio 
stnreli trailed with boiling water, n« in the or- 
•liimty pep nation of ‘Inn li, nnd applied to tho 
diris in the iimwI innuner of Matching. Tho 
dress is then to be drictl, nml nfler diving to In* 
moistened n little, nnd honed in the common 
way. 

Ht.KACIII.NU 111 Oil. OK TIKI’KNTINK. 

A Herman author recommends the use of oil 
of turpentine in bleaching white gootls, to lx* ap- 
plied by dissolving one part in three pails of 
strong nlrnlml, nml placing « tnhlc spoonful of 
the mixture in the water for the Inst rinsing. 
'Hie clothes mo to be immersed in this, well 
wrung out, nml placed in the open nir to dry. 
'Hie blenching action of the oil consists in its 
changing oxygen into ozone when exposed to the 
light, mid in this process the turpentine disap- 
pears, leaving no trace behind. 

ORGANIC MATTKR IN WATER. 

In n paper on organic mnttcr in water I)r. 
Keiscll slntca that the addition of a fow drops of 
sewer water to cane-sugar solution starts n kind 
of fermentation, and when examined under a 
microscope the turbid liquid is found to be full 
of Small spherical cells. Moiling docs not sccrn 
to destroy the vitality of them organisms, fil- 
lrnli.ni through a good bed of animal charcoal 
being the only effectual inode of removing them. 
It is, however, necessary to renew lire charcoal 
from time to time, else it loses its purifying qual- 
ity, nnd leaves the water as bad as before. These 
cells nre quite i>ccnliar in their character, and nre 
not removed by filtering the water through the 
liiic^t Swedish paper; and wherever they ««e 
found in water apparently pure in its source their 
occurrence may I-* directly icfeired to contain!- 
cation by sewage water. 


TEST OK ACTtJAl. DEATH. 

A positin' method by which real death mnv 
•*<* distinguished readily from that which is np- 
parrot only has l«*e» fir a Ion/; time n drshloiii- 
•mss. and prizes of consideinldc value Imvo nt 
i mi ions times brcii ollerctl lor thonuimniiccinciH 
of 'time unci ring test to dotcrminc between llio 
• wo. Among others proposed tin this purpose 
i- the application of a few drops of a solution of 
Mbidouiin to the eye. If life he present, in a 
few moments a dilatation of the pupil will lie 
observed, very easily noted in comparison with 
tli'* other rye, which has not been so tiCiltvd. 
This is so independent nf tho condition of tho 
eye that it is even olisci vnblo in enso of com- 
I'lcte amaurosis or of paralysis, nml inapprecia- 
ble when all the ciliary nerves Imvo been cut; 
nnd it may even Ik* noted upon nn cyo that lias 
been removed from the orbit ns long as muscu- 
lar conti nrtility remains. Whenever, therefore, 
its application produces no effect whatever upon 
the eye, wo may assume that muscular contract- 
ility has censed, and, consequently, Mint life hits 
entirely passed from the body. A precaution i«, 
however, necessary in cases where dilatation has 
already taken place to the full possibility of the 
iiis, nlii'-h sometimes occurs in n case of appar- 
ent death, particularly when cruised by the ii'o 
of belladonna. A counteraction is therefore nec- 
essary in this instance, which i« to he effected bv 
menus of tbo Calabar bean, which, if life bo still 
picxcnt, will cause the pupil to contract. 

CHLORIDE OF ZINC AS A FAINT. 

Chloride of zinc, which has been used to ad- 
vantage ns a cement, is now highly recommend- 
ed ns n paint. A convenient application for this 
purpose is mnde by stirring n mixture of oxide 
nnd cbloiidc of zinc in cream of tnrtnr, adding 
starch enough to bring it to the proper consist- 
ency, nnd then boiling tlio whole nnd allowing it 
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to cool. If the I>nint is to be colored in any war, 
n pigment of the desired shade of color is to bo 
introduced before boiling with the March. In 
tlm coune of half an hour the paint becomes 
dry and hard, in consequence of the formation 
of oxychloride, and the drying would l-a Mill 
more rapid if it were not somewhat retarded by 
the presonco of the crcntn of tniiar. 'J hi* paint 
does not become darkened in the air, and is 
without smell ; and even in winter, in conso- 
<|iicnco of its qnirJt drying, will admit a second 
and third coal in the space of a few hours. It 
can be cleaned with soap and water, like an oil 
paint, am! its action, in consequence of contain- 
ing the chloride of sine, is as a preseirative of 
wood, rendering it almost incombustible -a |-e- 
Culiaiity which can bo increased hy adding a 
small quantity of Iromy. 

IKON 8I.AO CRM KMT 

A new form of cement, of much ralnc, may, 
it ili said, l>o prepared by finely pulverising the 
sing of iron furnaces, and passing tliii through 
a line sieve. This powder is then to be mix- 
ed in a mill with calcinrd gypsum, to which a 
variable amount of soluble phosphate of lime has 
been previously added. The best proportion of 
the different ingredients is said to consist of 700 
parts of gypsum and 30tl of slag, to which, for 
use in the open air, ZR parts of soluble phosphate 
ofdima are to he added. This, however, mny be 
replaced hy n corresponding ■intimity, six to four 
teen pints, of phosphoric or bnrnrie arid, nr ant 
other aiibslaiieo cnnahle of combination with the 
iron. The fiipci phosphate of lime may also lio 
substituted fin the soluble phosphate. *Kor this, 
however, an equal ijuanlity of sing must In* used. 
On the other hand, if the nuaiitity of soluble 
phosphate of liino is increased, the sulphate may 
l »0 entirely omitted. 

It is alums necessary to have the different 
ingiedients finely pulverized and well mixed. 
When used, a sufficient quantity of water is to 
ho added, and the whole thoroughly stirred to- 
gether. With theso substances blocks ran lie 
made ns bard ns tumble, and cnpoble of imita- 
ting this substance very closely. For this pur- 
pose the necessary moulds aic to be laid nj on a 
porous bed— groan m, for instance and subject- 
ed, by menus of n screw or hydraulic pie«s, to n 
great pressure. ’I ho cement, tlmseompre scd, is 
removed from tho mould in the form of n very 
haul block, which lakes n.s tine n polish as mar 
hie, and may he stained or colored previous to 
the prensuro in such n way aa closely to resemble 
tho different colors of this rock. 'I his artificial 
marble resists tho influenen of air, moisture, and 
frost, ami i-i said to bo well adapted for the fronts 
of houses, floor files, etc. 

TREATMENT OF WINK DURING FERMENTA- 
TION. 

A method of preparing wine, so ns (<■ retain 
its b»ui|iict and alenhol during fin mental mn, 
consists in placing tlie must, with the stems, in 
n vessel, closed by means of n litl. into which i« 
inserted a tube ten inches long, and to tho upper 
end of which is fastened a collapsed hog’s Mad- 
der. After twenty-four hours the fermentation 
begins; the cm borne mid |»asses into rlir bind- 
dei and expands it considerably, the alcohol nml 
the aroma remaining l*chitni. After six or 
eight days the Madder collapses again, and the 
active fermentation is over, nml the wine can 
then lie dinwn off, or left for a still ‘lunger 
time. 

ECONOMY OF SEED IN PLANTING. 

Experiments have recently tended to prove 
that roots ami grains, hy being planted much 


farther .apart than is usual, will actually yield 
larger cro|is than are now obtained. This has 
l«em shown to l*c the rsse with potatoes, and 
more recently with wheat. It is found that the 
wheat plant increases above live ground in pro- 
portion as irs roots have room to develop without 
interference with those of its ncighhom. * In ono 
experiment, wheat thus treated furnished eats 
containing over one hundred and twenty grains. 
It was found, in tbe course of (ho same experi- 
ments, that on every fully developed cereal plant 
there is one car superior to tha real; ami that 
each ear has one grain which, when planted, will 
l>e more productive than any other. Ity select- 
ing. therefore, the l*est grain of the best ear, and 
continuing tha 0X|*riment through several gen- 
eration*, a point will be reached bejotid which 
further improvement is irii|-*riMe, ami n fixed 
ami permanent type remains as tho final result. 

CLEANSING FLUID. 

A convenient preparation for taking out oil 
‘pots, and for rlcmiMiig nrtieh-T of lira**, silver- 
plated ware, and gold, is ramie hy mixing to- 
gether equal pails of cmi-tir ammonia and spir its 
of Snap; nml this mny l«c applied to n great' va- 
riety of |«ir|vnrv in h»iiM'hu|i| economy. 

I.NHI'ENCF. OF COLOR It D LIGHT ON INSECTS. 

The discussion of the changes produced tit an- 
imal nml vegetable forma hy tire iulluenceof vary- 
ing conditions of lrmi*crature, mnistuie, light, 
loralily, etc., nterialir n* connected with the 
Darwinian hipollresD. ima imlurrd a great vari- 
ety of experiments, frnui nhkh some interesting 
result* have l»'en derived. In one of tl,m« ex- 
|ciimenl«, lately published, a him si of cater- 
pillars of the tortoise shell but let By of Kurope * aa 
divided into three lot*. Due third were placed 
in n pb -logtnpliic room lighted llnoirgli oiango- 
c* doled glass, one third in n room lighte*l through 
blue gins*, and lire remniarlei kej«t in an ordinary 
rago in natural light. All were fed with their 
proper food, ami the third lot developed into 
Iniltarllie* in the usual lim*. Tlm«e in the blue 
light vveie not healthy, n largo numler dyinjf 1 * 0 - 
fore changing ; those raised in the orange light, 
however, wero nearly a* healthy as the fltsl- 
incationed. "lire perfect insects reared in tire 
Irlue light differed from tho areragn form in 
being much smaller, tho orange -browu colon 
lighter, amt the yellow nn <1 orange running into 
each other, instead of remaining distinct. Those 
raised in the yellow light were also smaller, Init 
the orange brown was rc)4nced hy salmon-cuMr ; 
and the Mm edges of the wings teen in the or- 
dinary form were of a dull slate. If changes mi 
great as theso ran be produced in the course of 
n single ex|rerinient, it is prol-aMn that a Cunt in- 
nance of the same upon a succession of individ- 
uals will develop some striking results. 

NRW VRUKTAIII.R FI II RES. 

A inong the recently discovered vegetable fibre*, 
useful in the manufacture of cloth of vaihnis 
kiuds, maybe mentioned those of the China grass 
nml the Mamie, Imth of them qecirs l*cl<»nging 
to the nettle family and to the genus IftxAmfrin. 
The Chinn grass, when prepared, is of n brill- 
iant snow-white color, and of remarkable fine 
ness of filfc. Uke the fibres rd cotton, those of 
tire (Irina gm«s me single cells, some of which 
attain a length of eight imlies. those of flax being 
at most only four. Tire Mamie *s of still greater 
value in the arts, nml is now extensively culti- 
vated in tin* warmer portions of lire United States, 
principally from seeds distributed by the Agri- 
cultural Department- This plant has been grown 
from time immemorial by the natives of the In- 
dian Archi|>el9go, and from the peculiarly water- 


proof nature of its fibre is used largely in the 
manufacture of nets. The plant is perennial ami 
easily propagated by sellings, yielding three or 
fortr harvests annually. Tbe crop is about n 
thousand pounds of fibre per acre, of which about 
hnlf is textile material, furnishing a silky, lus- 
trous thread, longer than that of cotton. ’ This 
h spun, mixed with cither wool or cotton, and 
can indeed be worked by itself; in which case it 
has the appearance of Lyons silk. 


A DULTF.lt ATION OF DEER. 

According to a high German authority, leer 
is adulterated by n great variety of drugs arid 
other substances, principally vegetable ; some 
of which ate harmless, while others arc very in- 
jurious. These he classifies ns, first, tho hitter 
ingredient*, intoiulod to imitate tha hitter taste 
of the hops ; second, the hitter aromatic, also in- 
tended to reproduce tho taste of the Imp; third, 
the aromatic, meant to make the beer more 
stimulating ; fourth, the sharp nml nfomnlicnlly 
sharp, to make the Insto more piquant; fifth, 
the narcotic and sharply narcotic, to innko the 
liquor more Muj-cfying. Among tho substances 
arc mentioned opium, belladonna, henbane, to- 
bacco, igiialius bean, cocciiIiih indices, etc. ; all 
of which aro mote or less jKiisotious and repre- 
hensible. 

NORWEGIAN COOKING APPARATUS. 

It is now Mneinl yean since tho so-called 
“ Norwegian Cooking Apparatus" was first ex- 
hibited t«> tiro public ; but it has since bccomo a 
favorite in every direction, in romoquenco of tho 
very gient economy of fuel resulting fioin its list*. 

In its simplest nil ill it Consist* of n square box 
oecjreat, lined at the bottom and sides with felt, 
and with a square plug of tho same material, 
which can Ih) laid on and tho lid then shut down. 
Tin or iron vessels, containing the snlmtanoo to 
l*o cooked, arc first exposed over a lire for n short 
time to n certain amount of heat, and tho sub- 
stance in them brought to the boiling temperature. 
They' arc then taken off and set inside of the fell- 
lined box, the top is put Oil and (ho lid closed, 
and they ate allowed to remain any desired length 
■if time. The fell is so poor rv conductor that 
lire temperature of the vessel* will lav maintained 
for ninny hoitia almost unchanged, mid tho pro- 
cess of conking will go on without interruption 
<»r the application of additional heat. 

In one experiment a picco of beef was (roiled 
with some potatoes for about seven minute* ill n 
tin vessel, which was then placed in the chest 
and allowed to remain for a littlo longer lime 
than would be required in ordinary cooking. On 
removing tbe vessel the contents were found per- 
fectly done and smoking hot ; and they probably 
would have retained the Mime teinpcrntnio many 
hours longer, ns after the lapse of five limns tho 
vessel w as so hot that the hand could not bo hold 
upon it. 

NEW INDICATION OF LONGEVITY. 

According to Sir J)uurnn Cihli. the probnhlo 
longevity of an individual may be determined by 
examining the position of the epiglottis. If this 
he found to be vertical, n gr eat age may be looked 
fir ; if it is drooping or pendent, then the age of 
seventy is not likely to be reached, or, ul any rate, 
exceeded. 

We aro not informed whether any apparatus 
or operation Iras yet been devised by which the 
healthy j*osition of tho epiglottis may bo pro- 
duced, and nn inerense.d longevity thus assured! 
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Flytrap ol Harr el I loops 
and Screen with a Week's 
Catch on a l a mi 


CONTAINING 


I BESIDES being an annoyance. the ordi- 
^ nary house lly is a menace lo health 
through ils ability to spread disease germs. 
Its presence is always an indication of un- 
sanitary conditions and improper disposal 
of the substances in which it breeds, and 
its extermination becomes a community 
rather than an individual undertaking. 
Absolute cleanliness and the proper dis- 
posal of garbage and animal excreta would 
eliminate the lly in a short time. However, 
by the use of screens, poisons, lly paper 


***** 


)IUr.(iaUon> bjr Coortay of the U. S. Department of Ai'tlcllUUro 

An ellicient and durable llylrap may be 
constructed for about 75 cents. Details are 
shown in one of the drawings. Two barrel 
hoops are bent into a circle 18 in. in diam- 
eter on the inside and nailed together, the 
ends being trimmed to give a close lit, to 
form the bottom of the frame. Two other 
hoops similarly treated form the top. The 
top of the trap consists of a barrel head 
with the bevel edge sawed olf so that it 
will lit lightly into the hoops. A 10-in. 


4 A V ' 



Stagnant Water in Drain* r* 


oqe Ditches and Old Wood- f 


r/i T roughs A f si ires a Cood 


Mosquito Crop 




, * I.*! 













THE SURVIVOR 


square, cut in the center, forms 
the door. Wood strips, 1 in. 
wide, nailed I 2 in. from the 
opening, hold the barrel top to- 
gether and form the doorjamb. 
The door is a narrow frame 
covered with 


IIM'CAN 
COnuuKR 
fOR AUl- 

poisou 

V SYRUPS 


screen anti wen 

fitted into the jamb, where it is held in 
place by two turnbuttons. The top is 
nailed inside the top hoops, and the sides 
are formed by tacking screen on the out- 
side of the hoops. It will take til in. of 
screen 24 in. wide to cover the sides, 
which are supported by four laths nailed 
to the hoops outside the wire, 
project 4 '/ 2 in. below the 
bottom hoops to form the 
legs. The cone is cut from 
a piece of screening 41 in. 
long by 20 in. wide. It is 
best to make a pattern of 
heavy paper before cut- 
ting the wire. The over- 
lapping edges are soldered 
together and the apex is 
cut oir the cone to give on 
opening one inch in diam- 


Argentine Ants Poisoned 
in Simple Tin-Can Traps; 
Birds and Animats Can* 
nof Get at Them 


/tight, Close-Up 0/ Shelter Tithe 
Constructed by Termites to /fridge 
Masonry So They Can Get at 
Wood; Melon', Types ©/ Sheet - 
Metal Shields That Protect Build- 
ings against Termites 


cter, after which the cone is inserted in 
tlic frame and closely tacked to the lower 
hoop. To bait the trap, fill a shallow pan 
al>oul 14 in. in diameter with a solution 
consisting of one part of molasses and four 
parts of water. Place a sponge or a few 
chips in thecenlei'of the pan so that more 
flies will have room to feed, and place the 
pan under the trap. The trap should be 
placed where flies naturally congregate 
and the pan kept well filled with bait. 
Empty the trap weekly after immersing it 
in hot water to destroy the flies. 


SllfEr OF GAIV -■ 
IRON FIRMLY SKI 
IN MASONRY 


Above. Ring of London Ptir - 
ptC'Correcily Used , to Exter- 
minate Red Harvester Ants 


s 






Typical barren 
Spots That Sur • 
round a A’esf of Har- 
vest er Ants; Left 
Termites Have Eaten 
Up through a Floor 
to Get at This 

K Shoe J 


but must come to the surface to breathe. 
Marshes, ponds, pools of rain water, hol- 
low trees, rain barrels, roof gutters, tin 
cans, bottles, in fact any hollow receptacle 
that will hold water a few days will serve 
as a breeding place. To eradicate this pest 
marshes must be drained. Lakes and ponds 
must be oiled or stocked with minnows. 
In the latter case, vegetation must be 
trimmed closely around the edges so that 
the minnows can reach every portion of 
the surface. Casual pools of water should 

be sprayed with oil, 
roof gutters should 
V. be examined to see 

S& \V that they are not 

U* V; S* f: \ clogged, holes 

\ should I » cr punched 

*'■ "sSSte*' \ * n cans they 

gjfi gg* \ nrc discarded, and 

** .. water should not be 

*> v 1 allowed to stand 


Above, \ 

f Daman* to a book \ 
Which Was Cause J 
by Termites; Right, 
This H'cia Once a Fur 
Helmet but Moth Larvae 
Have Eaten Off all the 
Fur; Relate, Ready to 
Moth-proof Contents 

V o f T r ii it h with A 
Chemicals / 1 


Effective Method of 
Using Carbon Tetra- 
chloride to Keep Moth % 
Out of T r i« nli s and 
Closets: This Chemical, 
Obtainable at Any 
Drug Store, Is A’on- 
inflammable and a 
Quantity fs Poured 
into a Sit allow Dish 
Placed in I he Trunk or 
Closet . After Which 
the Latter Is Tightly 
Sealed; upon Evapo- 
ratings the Fumes of 

the Chemical, being 

Heavier Than Air, Will 
Permeate the Clothing 


x ii<* cracucmton oi inoscjmioos is aiso a 
community project, for until breeding 
places have hoen abolished, any efforts to 
keep the insects out of the home must he 
continuous during the summer. Mos- 
quitoes lay eggs in still water. When these 
hatch the larva? swim about in the water. 









Above, I), image to Rag 
Caused by Moths; 
Right, Some Brushes 
Mahe Good Breeding 
I’laces lor Moths; Be- 
low, Even Feathers 
Are Not Immune 


By Folding a Rug or Carpet Corel ully to Inspect It. 
the Presence o! Moth I.arvae May Be Determined 

undisturbed in any receptacle for more 
than a day or two at a time. 

Tightly filled screens, 18 meshes to the 
inch, will keep out most mosquitoes. Light- 
ly painting the screens with kerosene or 
oil of citronella will prevent any from 
making their way through. Pyrethrum 
powder, moistened and heaped into a little 
pyramid, will burn slowly, and the smoke 
will stupefy any mosquitoes in the room if 
the air is fairly still. A little of the powder 


2 


86 


lamp is even 
In-tier. To rid a house of mosqui- 
toes, one pound of powder must 
be burned for every 1,000 cubic 
feel of space. A solution of one 
part oil of cedar, two parts spirits 
of camphor and two parts oil of 
citronella, if rubbed on the face 
and hands, will keep mosquitoes 
away for several hours. A few 
drops of the solution placed on a 
bath towel hung over the head of 
the bed will enable a person to 
get some sleep in a mosquito-infested 
room. A little moist toilet soap, rubbed 
gently on a mosquito bile, will soon relieve 
the irritation. 

House ants arc attracted by food, espe- 
cially meat, bread, cake, sugar and sirup. 
Keeping all food in ant-proof containers 
and ice boxes, and promptly cleaning up 
all crumbs after meals, will do much to 
abate the nuisance. Sodium fluoride pow- 
der, mixed with flour and dusted in run- 
ways, will kill all ants coming in contact 
with it. Dusting this chemical is also the 
most effective way of combating roaches. 
A wash of common laundry soap, using Vz 
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Above, Damage by Mo(/i 
Larva « on Over at u tied 
Furniture; Right, Type of 
Construction That Keeps 
Out Moths; Re low. Slip 
Covers Permitted Moth 
Larvae to Peril Unmolest- 
ed in Darkness 
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gills of sirup to each can will last several 
months. A piece of sponge should be 
placed in the can, where it will float on 
top of the sirup and provide room for the 
ants to feed in large numbers. A piece of 
wire G in. long may be bent to form a han- 
dle that will permit the can to be hung on 
trees, fences or the walls of houses. These 
ants prefer to climb for their food. 

The red harvester ant does not usually 
invade the home, but when it infests lawns 
it makes their use for recreational pur- 
poses almost impossible, for it invariably 

gets on people and 
biles and stings or 
both. It also at- 
tacks live slock 
and is especially 
annoying to cows, 
often reducing 
milk production. 

. This ant may be 


lb. to a gallon of water will rid 
a lawn of ants. It should be used 
as a spray. Several applications 
usually will be necessary. 

Argentine ants, which are small and 
dark brown, are found in scattered locali- 
ties throughout the South. These pests are 
intolerable in badly infested places, even 
going so far as to cause homes to Ik* va- 
cated. They invade bed chambers and 
have attacked babies with serious results. 
A bite from their mandibles is extremely 
painful. The most cITective means of com- 
bating this ant is with poisoned sirup. A 
special formula, prepared by the depart- 
ment of agriculture, consists of 9 lbs. of 
granulated sugar, G grams of crystallized 
tartaric acid, and 8.4 grams of benzoate of 
soda boiled slowly for 30 min. in 9 pts. of 
water. Allow this to cool. Then dissolve 
15 grains of sodium arsenate (CJP.) in Vz 
pt. of hot water and let it cool. Add this 
solution to the sirup and stir well. Then 
add l'/i lbs. of honey and mix thoroughly. 
The best containers for Ibis poison arc 
made from Vfe-lb. baking-powder tins hav- 
ing friction covers. Indent each can deeply 
on opposite sides and replace the cover. If 
kept in an upright position this container 
is weather-proof, and there is ample room 
between the top of the can and the cover 
to permit the entrance of the ants. Two 


identified by the large barren area around 
its nest. A ring of London purple, placed 
in a complete circle Vh in. wide and not 
more than 2 in. from the entrance to the 
nest, is most cITective. If the ring is too 
far from the entrance, the ants will shake 
ofT the powder before entering the nest. If 
it is placed directly over the hole, or the 
ring is loo deep, the ants will dig another 
entrance. Three or four applications arc 
usually necessary to exterminate a colony. 

Complete insulation from the ground of 
all untreated woodwork is the only insur- 
ance against ravages of termites or white 
ants. Foundations should be of stone, 
brick, concrete, or of wood treated with 
coal-tar creosote. No sleepers, stringers, 
beams or porch supports of untreated wood 
should be in contact with the ground. 
When termites cannot gain access to wood 
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directly they often build shelter tubes over 
the face of stone, concrete or brick foun- 
dations. A sheet of galvanized iron, firmly 
inserted in the face of the masonry, will 
form a shield that will cut ofT the termites’ 
connection with the ground. The metal 
should be allowed to project horizontally 
for 2 in. and should then he turned down- 
ward at an angle. When all wood is so in- 
sulated, termites in the building will die. 

Fumes of burning sulphur are effective 
for killing bedbugs, but are likely to cause 
damage to wallpaper and fabrics. A pound 
of sulphur is needed for each 1,000 cu. ft. 
of space, and the building should be closed 
lightly for at least G lira. The sulphur is 
burned in a dish which is placed in a 
larger one as a precaution against fires 
being started by overflow. Liberal appli- 
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Upholstered Furniture 
Cleared ol Moths by 
Spray inn with Chemi- 
cal Solution Which Is 
Non-I ntlammablc and 
Will Not Stain the 
Fabric; Subjecting the 
Furniture to a Contin- 
ued llcat ol 130 ” Fahr, 
lor ia Few Hours Will 
Kill lloth Moths and 
Moth l.arvae; an Elec- 
tric Heater Enclosed in 
a 'Tent" ol Comforters 
Will l>o the Trick 


«CJ« 


of the liquid into a shallow dish, place it 
on top of the trunk or closet shelf, then 
seal the door or lid. The liquid will evap- 
orate, and being heavier than air it will 
sink and permeate all the clothing. Cedar 
chests give effective moth protection if 
only fabrics that have been cleaned re- 
cently and thoroughly arc placed in them. 

By maintaining a dry heat of 1 30" for 
an hour or more, so that all articles reach 
that temperature, all moths, eggs and 
larva? in the home can be killed. This su- 
perheating, in fact, is one of the simplest 
and best ways of ridding a house of all 
|>csts during hot months. 

Upholstered furniture which has become 
infested with moths may be cleared of 
them by spraying with a solution made by 
dissolving paradichlorbcnzcnc, 1 part, in 
ethylene dichloride, 75 parts, and carbon 
tetrachloride, 25 parts. This solution is 
non-inflammable and will not leave a stain 
on the fabric. Paradichlorbcnzcnc crystals 
placed in an open container on a clothes- 
closet shelf will keep moths away. 


calions'of kerosene, applied with a brush 
to all crevices in walls, furniture and mat- 
tresses, arc usually adequate with slight 
or recent infestations. Since the bugs and 
eggs arc destroyed at temperatures of 113° 
Fahr., it is quite simple to rid the house of 
bugs in summer by turning the central 
heating plant to full blast on a hot day. 

Frequent cleaning, brushing and ex|x>- 
sure to sunlight of fabrics will do much to 
prevent damage by clothes moths. Cloth- 
ing to be stored should be wrapped tightly 
in paper containing naphthaline crystals. 
Carbon tetrachloride will keep moths out 
of closets or trunks. Merely pour a little 
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Is a tuneup worth $70? If done right, you bet it is, cmd you can 

do an equally good job on your car ul home without hundreds 
of dollars worth of special tools — here’s how to go about it 

1001 How-To Ideas 



2 ; CLEAN BAIIfRY POSTS and terminal* with spe- 
cial wiro brush (tliown), an ordinary v/ire brush, or 
Stool wool lo Increase current carrying ability. 



3: FUEL PRESSURE TESF colls for vacuum-piossuro 
gaugo (ol-out $6.50 at mail order or auto storos). 
Moke test at fuol lino wbero it connects lo curb. 




lock'd, replace il with a new one. 

These simple services alone have had 
black magical ellecls in many cases of 
hard starting. 

(2) Torque the cylinder heads, carbure- 
tor mounting and intake manifold (Fig. 
J). Eliminating compression losses and 
air leaks, present or potential, is another 
way to bo sure of top performance. (Note: 
after lorquing the head on cars with me- 
chanical valve lifters, valve clearance 
should be checked, between the rocker 
and valve stem, with the valve fully closed. 
If it does not agree with specifications, ad- 
just lash. Do this job after finishing ail 
Other work.) 

(3) Test compression and renew or 
clean and gap the spark plugs. 

(4) Fuel system: 

Service the air filter. If it's the paper 
or polyeurethane type, replace- -don't try 
to clean it. 


Clean wire mesh and oil bath types. 
Wash element in solvent and reoil. Clogged 
air filters cut gas mileage, top speed and 
acceleration. 

Check fuel pump pressure with a vac- 
uum-pressure gauge (Fig. 3). If il is above 
or b* low specifications, replace the pump. 
Now pressure causes fuel starvation, high 
pressure flooding. And either condition 
worsens rapidly. 

Note the position of the automatic choke 
plate with the engine cold. Il should be 
in the fully closed position. Move the plate 
to be sure the shaft is not binding. 

If the accelerator linkage is connected 
to the choke assembly, have someone floor 
the gas pedal— the choke should open ever 
so slightly. If it does not, adjust it or re- 
place worn parts. 

Remember to recheek the choke when 
the engine is at operating temperature— it 
should be fully open. To insure continued 




A: IN-LINE fUEl flLIER keeps giil ool of carl* and 
is an easy item lo install or rcplaco in fuel lino. 


Give your cur u $70 tuneup at home to 
stive $50 computed to the prices many 
specialty shops cliurge for work you 
can do as well in u single Saturday 


THE 


5: AUTOMATIC CHOKE mcclicttmnt in carburetor is 
kept woikincj by sproyiiuj innards with sulvcnt. 



free operation, spiny (lie inside of the 
choke assembly with solvent (Fig. 5). 

Jf the fuel system is equipped with an 
in-the-lino pleated paper filler, replace it 
(Fig. 1). If it is not, run solvent thru the 
carburetor to clean it. using any of the 
special kits made for the job (Fig C). Then 
install an in-the-line filter for long-tei :n 
protection. 

If the fuel pump has a sediment howl, 
remove and dean it. 

With the engine cold, free up the mani- 
fold heal control valve (“heat riser”), 
using a spray solvent such as the type used 
for cleaning automatic chokes (Fig. 8). It 
the valve is sticking only slightly, spray 
solvent on the shaft and turn the shaft 
(holding it by the counterweight) to work 
the chemical in. 

If the shaft is stuck tight, hammer blows 
on the counterweight combined with sol- 
vent spray should free it eventually. Re- 
member, the job isn't done until the shaft 


turns without a trace of binding. 

If the shaft resists all attempts to free 
it, the exhaust manifold will have to be 
removed and the valve assembly replaced. 
Stuck heat risers arc a common cause of 
poor fuel mileage and performance. 

(5) Ignition System: 

When installing points, clean any dirt 
from the breaker plate. 

Check the mechanical advance. Jf it is 
on lop of the distributor, check lo see that 
the springs are connected properly and 
the mechanism operates freely. If it is 
under the breaker plate, turn the rotor in 
the direction of distributor cam rotation 
(Fig. 9). 

Replace the vacuum advance, even if 
it seems to be functioning properly. One 
tuneup specialist remarked, “When the 
vacuum advance is more than a year old, 
you know the darn tiling will start sticking 
soon. ^\nd when it does, you can go crazy 
trying to trace the trouble.” 
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6: CARB CLEANING KIT remove* gum f'om of 8: MANIFOLD HEAT CONTROL VALVE must turn frco- 

unil without removing il or Inking il oil oporl. |y. Solvent spray and liammei lops should unslick it. 



7: DISTRIBUTOR CAP should bo cleaned inside and 
out. Scrape corroded cap inserts with screwdriver. 



9 CHECK MECHANICAL ADVANCE by turning rotor 
same way as cam; released, it should snap back. 


Clenn the distributor cop with solvent, 
file the rotor contacts if they arc pitted, 
and scrape the cap inserts clean with a 
screwdriver (Fig. 7). If the rotor has burn 
marks, clean it with a small file. 

Many tuncup specialists replace the ex- 
ternal resistor on cats so equipped, just 
to he on the safe side. This job. however, 
is strictly an optional extra for the man 
who is doing the job himself. 

Clean and tighten the primary ignition 
wiring connections (the thin win s at the 
coil, distributor and resistor). 

Replace the rubber irpples on the spark 
plug and coil secondary wires, and the* 
wires themselves, if they are cracked, oil 
soaked or rotted. If they arc in good con- 
dition, coat with waterproofing spray. 

Wipe the coil tower clean. 

(G) Exhaust System: 

Check the exhaust piping for any severe 
dents. A badly dented exhaust restricts 
gas flow and reduces power. 


(7) Charging and Starling Systems: 

Inspect the generator drive belt. It 
should defied about la-inch at a point mid- 
way between pulleys. If it’s loose, tighten 
it. If it appears glazed on (he inside, or 
ragged, replace it. 

Electrical checks of the starter, gener- 
ator and regulator require special equip- 
ment. and therefore must be left to the 
mechanic. In general, however, you can 
tell whether or not everything is okay by 
observation. 

if the battery uses a normal amount of 
water, docs not discharge in normal use, ' 
the charging system is apparently func- 
tioning properly. If the starter cranks vig- 
orously with the battery at full charge, 
the starting system probably is okay. 

Quite obviously. Ibis king-size tune-up 
will lake the better part of a Saturday. But 
depending on how much and where you 
drive, it will give you from G months to 
a year of top performance. H 







WASTE PAPER! 
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If you arc saving waste paper, this inex- 
pensive haler will enable you to compress 
it for easy handling and to lake little stor- 
age space while wailing for the collector. 
Made from stock lumber, all sides of the 
baler arc reinforced, and one side is held 
by staples and hasps so that it is easily 
taken oil’ for removal of the paper hale. 
The plunger should have at least a Vi in. 
clearance all around. Holes are drilled 
through opposite sides of the haler for the 
insertion of dowels, which hold the plunger 
in the compressed position while tying the 
haling cord in place. 


V4 CtCABAUCE 
All AROUNO 


lllRf AOttKi 
CORO OVER TOP 
Of CO'AWSSCD 


CHATS ON 
UNDERSIDE 
or miss 


DOWtl 


. SIOTS rot 
BAUNG CORO 


nRACKtf 


IIOlD-DOWN 

PINS 


PAPER 


KNOTTED 


ENCIRClING 

COMPRESSED 


THE SURVIVOR Vol. 6 


2792 


THE SURVIVOR Vol. 6 


SECTIONAL V|EV/ 


Rope or cord is laid across llie baler 
bottom before starling and then 
Idler brought up tlio sides and over 
the compressed paper, passing it 
between cleats under the plunger 













